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This numerically-controlled Model S Bore-Matic operates in 
an air-conditioned, temperature-stabilized cubicle to maintain 
the extremely high precision of which the machine is capable. 


TAPE-CONTROLLED BORE-MATICS 


precision bore and turn free contours to +.OOO1’ 


ON THE NEW, numerically-controlled Heald Model 
S Bore-Matics, free-form shaped parts are bor- 
ized in production with a heretofore unattainable 
degree of accuracy and precision. Tool motion and 
work speed are automatically controlled through- 
out the entire cycle, in increments so small that 
contours are generated with a dimensional toler- 
ance of + .0001". These Model S machines have 
been supplied in several sizes, with various types 
of numerical control, and are now in successful 
operation on a number of classified projects. 

The machine shown above, with 20” table stroke 
and 15” cross slide travel, is arranged for punched 
tape control using Cincinnati Milling Machine 


It PAYS to come to Heald 


THE HEALD MACHINE COMPANY 


Subsidiary of The Cincinnati Milling Machine Co. 


Worcester 6, Massachusetts 


Chicago * Cleveland * Dayton * Detroit * Indianapolis * Lansing * New York * Philadelphia * Syracuse 


Company's Acramatic system. Table and cross 
slide are actuated by preloaded, re-circulating ball 
nut precision lead screws with hydraulic motor 
drive, Pressure lubricated box-type ways track to 
an accuracy of 25 millionths in 20 inches of travel. 
The specially designed work spindle turns within 
30 millionths for total runout, and is driven by a 
cam-controlled variable speed unit arranged to 
maintain the proper cutting speeds for any given 
point on the workpiece contour. 

For further details on numerically-controlled 
Model S Bore-Maties, contact your Heald engineer 
or write to The Heald Machine Company, 
Worcester, Mass. 
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Building-Block Automation Applied to Broaching..........................By G. Bruce Collins 


Built from standard components, an indexing machine performs a 
broaching operation and also automatically drills and taps. 


Spacer for thin-wall parallels . . . nonslip ratchet mechanism . . . 
method for precision hole spacing . . . holder for special taps. 

Direct Measurement of Taper pil ... By George Gershman 
A new measuring instrument 
to measure tapers 10 times faster. 

Programming for Contour Milling............................ ....... By Frank A. Twitchell 
Effectiveness of numerical control of machine tools depends to a large 
extent on the tool engineers who develop machining programs. 

Carbide Boring Bar Halves Machining Time By Leo T. Parker 
Solid carbide boring bars minimize chatter and vibration when boring 
large-diameter holes, and permit faster operation’ 

Selecting Springs from Stock Lengths By Raymond D. Bohannon 
Easily read charts make it possible to determine the proper length of 
compression spring for specific applications. 

Vibrations Cause Grinding Rejects By T. E. Douglass 
Fast detection, analysis and correction of vibration at its source is 
possible with electronic checking equipment. 

Cast-to-Size Dies Prove Economicai......................By H. A. Bachman and L. L. Linzell 
While precision castings are more costly than conventional castings 


for forming dies, machining is at a minimum, saving time and labor. 


Treated Wood Proves Dimensionally Stable.......... 


.......By George Kloote 


Die models made of “impreg’”—wood treated with resin-forming chemi- 
cals—are relatively insensitive to humidity changes. 


Welding Developments—New Tools for Production _...By J. Frederick Parr 


Fusion of metals with electron beams, plasma jets and similar exotic 
methods are only two of the dozens of new joining processes available. 


ASTE NEWS FEATURES... .. 


President's Editorial 
Designed for Production 
Engineering Bookshelf 

Field Notes 
Letter from the Editor .... 
Looking Ahead (Newsletter) . Accuracy required when boring the 
Men at Work powder chambers of gun tubes is 
Progress in Production . ; symbolized in this drawing of an 


sions subsequent to machining. The 


oes + boring bar in the foreground is 
Tool Engineering in Europe ... solid carbide and was developed 


Tools at Work wae by Kennametal, Inc. Results ob- & 
Tools of Today (New Products) ... ne tained with this boring bar at . 
Trade Literature are, bt Watervliet Arsenal are discussed in ge 


Who's Meeting and Where .. the article starting on page 98. 


THIS MONTH’S COVER 


Tue Toor ENGINEER is regularly indexed in the Engineering Index Service and Applied Science & 
Technology Index. The magazine is available to libraries and other institutions in microfilm form. 
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HE THOUSANDS OF HOLES 
‘\ required in the construction 
as of the recently completed 
— st. Lows, Missou™, were all 
Hole wizard Radials- 
One of the oldest and largest pridge 
puilders and steel fabricators of 
> the Middle West, StupP Bros. use 
a = their drilling operations: Theit main — 4 
«AMERICAN Radials ca” be relied upon 
to pay excellent returns the user's 
Sie 
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What is Economic Good? 


Economists have said that 1961 will be a critical year. It 
will be the time for a showdown. Competition between domesti- . 
cally produced goods and foreign-produced products will reach 
a crisis. World leadership will lie in the balance. 


Product designers and tool engineers have each contributed 
the benefits of experience for the good of industry. This has 
continued at an accelerating rate during the past twenty-five 
years. Achievements have been outstanding. The tool engineer 
has been able to develop better processes and to apply more 
automation to production lines than ever before. 


For limited quantity production, he has also contributed 
immeasurably to cost savings by the application of numerical 
control. Quality control has proved a priceless byproduct. 
These and other developments have made American products 
the envy of the world. Records show that the engineering 
professions have contributed nobly to our economy. Their con- 
tributions proved to be investments that have returned com- 
pounded dividends. 


Now economists imply that these outstanding contributions 
have merely kept up with inflation. They suggest that we may 
be fighting a losing battle economically with foreign goods. 
They point to signs of new products competing in fields that 
have traditionally been American and cite machine tools as 
an example. 


Comparison of the fruits of our labor with those of its foreign 
counterpart indicates the importance of productivity in the 
race for survival. There should be no quarter for mock-work, 
featherbedding or any unwarranted luxury. Any aititude de- 
manding a bigger piece of pie than that justified cannot be 
tolerated. 


The biggest benefit of any cost saving should always go 
to the customer. When that happens everyone profits. The 
natural result is a stronger economy. Then foreign competition 
is not dangerous but healthy. The selection becomes bigger. 
The choice can be nothing but better. 
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sion requirements of work. 


Every Whitnon milling |= — | 
spindle comes 
with something extra 


Close tolerances, precision bearings, 
the right preload, perfect balance . . . all 
these go into every Whitnon spindle, 
along with something extra: our proud 
determination that every spindle labeled 
Whitnon will be the best of its type. 
Catalog +59 is available now. Ask for it. 


i 
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Extra-heavy-duty motor»: 
in a range of speedS and? 
Efficient labyrinth seals motor types to handle 
Large precision bearings the tough jobs best: See 
lubrication Whitnon series 0-321. 


10 T0 50 HP 


Specialists in the design spindles with all the 
manufacture of precision usual Whitnon accuracy, 
Spindies. Custom builders of; 
precision rotary machinery. 
for use in computer drums, ply- 
wood routers, glass fiber 
and synthetic fiber processing 
systems. Expert spindle 
repairs at Farmington and at 
Whitnon Spindle Co., 
20466 Wyoming Avenue 
Detroit 21, Michigan 


he Whitnon Manufacturing Company 
Route 6 and New Britain Avenue .. . OR¢hard 
Farmington, Connecticut 
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For Your 
Automatic Screw Machines — Turret Lathes — 
Chucking Machines — Tool Room Lathes — Millers and Grinders 


Write for 
Descriptive 


Literature and Prices 
Stock Delivery from 


For: Brown & Sharpe, Cleveland, Cone, Davenport, Greenlee, Acme Gridley, National Acme, New Britain, 


Warner & Swasey, Jones and Lamson, Gisholt, Bardons & Oliver, Foster, Morey, Simmons, Ames, Atlas, Cushman, Hendey, 
LeBlond, Pratt & Whitney, Monarch, Bridgeport, South Bend, Kearney & Trecker, Linley, Van Norman, and others. 
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HARDINGE BROTHERS, INC., 

at a 4 USE READER SERVICE CARD, CIRCLE 2 USE READER SERVICE CARD, CIRCLE 3 5 


nd versatile 


The Winter Multi Tap, as its name suggests, is a most versatile tool, 
effective for tapping annealed or soft aluminum, magnesium and stainless 


UNIFORM FLUTE CONTOURS 


steel as well as some types of copper. And, of course Multi Taps are 


made with Winter’s famous Balanced Action. 


Extra manufacturing care is the ingredient that produces the excep- 


a sip: tional accuracy and lortg life common to all Winter Balanced Action taps. 
{ UN \ al Constantly increasing sales attest the ever-widening acceptance and 
we / Gai popularity of these outstanding tools. You owe it to yourself to begin 
e eel cee enjoying the benefits and savings that can be yours with Winter Balanced 
EXACT FLUTE SPacinG CONCENTRIC CHAMPERS 


Action Multi Taps. Specify them next time you buy. 


WINTER BROTHERS COMPANY, Rochester, Michigan, U.S.A. 


WINTER DISTRIBUTOR 
Distributors in principal cities. Branches in New York @ Detroit @ Chicago @ Dallas @ San Francisco @ Los Angeles 
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end mills 
one for every job... 


National offers you a complete line of job-proven end mills; there’s one 
to meet your every possible requirement. And each one carries the built- 
in extras and added values that make National tools not just tools . . . but 
tools plus. With National tools you get all these important plus values: 


Assured production uniformity @ Knowledgeable field engineering 
Convenient, qualified distribution @ Intensive research and development 
Superlative Quality Control 


you will save when you specify 
National ... tools plus! 


NATIONAL DISTRIBUTOR 


TWIST DRILLS @ REAMERS 


NATIONAL TWIST DRILL & TOOL COMPANY, Rochester, Michigan, U.S.A. - COUNTERBORES @ END MILLS 
CUTTERS @ HOBS 

i i ipal cities. in Ni i Bi AR PE OOLS 

Distributors in principal cities. Branches in New York ® Detroit @ Chicago @ Dallas @ San Francisco @ Los Angeles CARBIDE AND SPECIAL T 
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DRILL BUSHING. 
POR EVERY. . 
SPECIFICATION 


A.S.A. and 
AMERICAN 
STANDARD 
BUSHINGS 


GROUND O.D.’S 
ready for use 


DRILL 
BUSHINGS 
FOR 
PLASTIC 
TOOLING 


TUNGSTON 
CARBIDE 


BUSHINGS 


THE AMERICAN FAMILY of precision drill 
jie bushings is the most complete to be 
found anywhere. Large stocks of A.S.A. and 

American Standards are available at our 
exciusive Distributor, throughout tiie U.S. 
ri Specials of unusual bushing requirements 
receive prompt attention. 


Send for your free copies of the — 
1960 catalogs the complete . 


DRILL BUSHING CoO. 


Pacitic Bivd. Los Angelos Ceili’. 


i My 
4 
F 
| 4 | 
| 
| 
4 
8 UST READER SERVICE CARD, CIRCLE 6 The Tool Engineer i. 
ef #2 


BIG, 
FOR gy DUTY 


PRECISION SPINDLES 


4 


that produce BIG savings in production cost 


POPE P-18670 Heavy Duty, High 
Speed Milling Spindle, 4 ft. long, 
10 in. dia.; weight about 1000 lbs. 


POPE P-18844 Vertical Bearing 
Grinder Spindle, 20 HP, 6G ft. 
long, 12 in. dia. barrel; weight 
approx. 4000 Ibs. 


POPE P-1076 Cylindrical Grind- 
ing Spindle, designed for crush 
dressing and form grinding; 5 ft. 
long, 10 in. dia. barrel, for 24 in. 
dia.; 4 in. wide wheel; weight 
about 1250 Ibs. 


POPE P-18842 Deep Hole In- 
ternal Grinding Spindle, 10 HP, 
7 ft. long, 12 in. dia. barrel; 
weight 4000 Ibs. 


POPE P-1098 Heavy Duty In- 
ternal and External Grinding 
Spindle, 50 HP, for wheel of 30 
in. dia. and 12 in. width; weight 
approx. 6000 lbs. 


POPE P-Al Deep Hole, Ram 
Type Grinding Spindle attached 
to boring machine, 10 HP, 10 ft. 
long, 10 in. dia. barrel; weight 
2000 lbs. (For purposes of com- 
parison, a Pope P-32 6” x 18” 
Surface Grinder Spindle is shown 
in the foreground.) 


POPE P-5794B Motorized Deep 
Hole Grinding Spindle, 10 HP, 
36 in. long, 6 in. dia. barrel, for 
use in horizontal or vertical posi- 
tion on boring mills or planers; 
weight about 800 Ibs. 


POPE P-10009E Motorized Deep 
Hole Grinding Spindle, 5 HP, 
36 in. long, 5 in. dia. barrel; 
weight 600 lbs. 


Send us your specifications and get 


prompt quotations on the one best 
Spindle for your work, out of the 
20,000 different Precision Spindles 
that bear the name “POPE”. 


No. 125 


ENGINEERS AND BUILDS STANDARD AND SPECIAL | 
PRECISION ANTI-FRICTION BEARING SPINDLES 


FOR EVERY PURPOSE 


Established 1920 


USE READER SERVICE CARD, CIRCLE 7 
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POPE MACHINERY CORPORATION 261 RIVER STREET~> HAVERHILL, MASS. 
ie. 
January 1960 9 
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TOLERANCES IN MILLIONTHS.. 


SPACE-AGE ACCURACY —The Standard 922 Contouring Machine's main 

slide and cross slide are controllable in increments of .000025” auto- 

matically or manually. Dial the dimension, from .000025” to .10”, and 
Plus versatility — the main slide or cross slide of this two-axis machine advances or retracts 
by that amount—exactly! 


n ni 
Intercha geable U ts ECONOMY, VERSATILITY —Building-block construction permits changing 


for tape -controlled in minutes from a precision grinding assembly to a precision turning- 
boring unit. Unitized design adds versatility, cuts downtime. 
Grinding, Turning FULLY TAPE-CONTROLLED—Used with high-performance pulse data 


d B ° input, the Standard 922 provides fully automatic turning, boring and 
an oring grinding, plus wheel dressing and dressing compensation. 


TOMORROW'S MACHINES, TODAY —The Standard 922 is the latest in a 
line of Numera-Trol Machines performance-proved in customers’ plants. 
Others include Precision Milling and Grinding Machines for machining 
turbine blades, small cams and other prototypes and production parts. 


USE READER SERVICE CARD, CIRCLE 8 
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Standard Numera-Trol 922 equipped with grinding unit 
for precision templet grinding. Grinding assembly is 
easily interchangeable with boring and turning unit for 
accurate contouring operations. 


Machine is equipped for contouring by mounting bor- 
ing and turning unit on main slide and tool holder on 
cross slide. Spindle speeds are automatically varied to 
maintain constant cutting speeds. 


4 By setting dial and 
pressing button either 
slide can be moved in 
increments ranging from 
.000025”" to .10” with 
total movement of 18” 
on main slide and 26” 
on cross slide. 


ith the world’s most accurate 


Operation is monitored by electronic ‘Nixie’ counting 
tubes and by direct-reading optical vernier. This me- 
chanical and electronic read-out combination gives 
“closed loop” accuracy control during all operations. 


Numera-Trol Contouring Machine simplifies production 
of parts with complex contours, ends need for blue- 
prints and models, permits fabrication of prototypes 
and production parts directly from designer's mathe- 
matical directions. 


production machine tool! 


EX-CELL-O IROL 


FREE— 
NUMERICAL 


CONTROL 4 0 EX-CELL-O 
GUIDEBOOK FOR PRECISION 


EX-CELL-O PRECISION PRODUCTS INCLUDE: MA- 


“A Guidebook to Numerically Con- CHINE TOOLS ¢ GRINDING AND BORING SPINDLES 
trolled Machine Tools,” a valuable tj * Machinery « CUTTING TOOLS « RAILROAD PINS AND BUSHINGS 
addition to your technical reference « DRILL JIG BUSHINGS « TORQUE ACTUATORS « 


library, is available without cost 
from your local representative, or CORPORATION 
by writing direct to Ex-Cell-O. OETROIT 32, MICHIGAN 


THREAD AND GROOVE GAGES + GRANITE SURFACE 
PLATES « AIRCRAFT AND MISCELLANEOUS PRODUC- 
TION PARTS « DAIRY EQUIPMENT 
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Laboratory Equipment: One- 
unit box furnace (shown), muffle 
or for non-oxidizing atmosphere 
with temperature range to 3000° F 


Automatic Carbonitriding Fur- 
naces: Automated integral 
quench type (shown) with 
CORRTHERM electric elements. 


Melting and Holding Furnaces 
Electric resistance furnace 
(shown) with capacities of 750 
Ibs. to 1500 Ibs. 


Aluminum Reverberatory Fur- 
naces: Twin-chamber melting 
and holding furnace (shown) with 
45,000 Ibs. capacity. 


Avplyiug heat toindustry has only 
tion for many ¥éars. When your prodact nézds 
heal it makes seuse to consul® the smost widsly 
e\perienced experts you can We believe we 
hove them Lindberg. First ofall, we 
facture a fullfine of -quipment, the most complete 
in the field; heat treating salt hath 
furnaces, melting furnaces, heating 
unils, cerami¢e kins, laboratorysand pilot plant 
furnaces—electrie «r fuel oursplant 
or field installed, Se, we can feeommend jah the 


LINDBERG ENGINEERING COMPANY 
West Hubbard Street, Chicago 12, Illinois 
Los Angeles Plant: 11937 South Regentview Avenue, at Downey, California 


ARGENTINA AUSTRALIA CANADA 
Lindberg-Argentina, S.R.L. Lindberg Engineering Co. Birlefco-Lindberg, Ltd. 
Buenos Aires Melbourne Toronto 

WEST GERMANY JAPAN 


Benno Schilde Maschinenbau AG Lindberg Japan Engineering Co., Ltd. 


Bad Hersteld Tokyo 
J FRANCE ITALY SOUTH AFRICA 
Etablissements Jean Aubé Lindberg Italiana, S.P.A Efco-South Africa 
Paris Milan Johannesburg 
SPAIN ENGLAND SWITZERLAND 
Aube-Lindberg, S.A.E. Electric Resistance Furnace Company, Ltd. Efco-industrieofen A.G. 
Barcelona Weybridge, Surrey Basel 


RG heat for industry 


Gantry Type Furnaces: Verti- 
cal, controlled-atmosphere, drop 
bottom, hardening furnace 
(shown). Complete installation 
field-installed by Lindberg. 


Atmosphere Generators: Hyen 
generator (shown) for endother- 
mic atmospheres. Generators 
for all required atmospheres. 


Ceramic Kilns: Fully automatic, 
atmosphere controlled kiln 
(shown) has 5 control zones for 
flexibility. Maximum temperature, 
2700° F 


Cyclone Tempering Furnaces: 
Batch type fuel fired tempering 
furnace (shown). Famous in 
metal treating industry for years. 


techniques bestsuited tc yoar individue! 
requirements and production meéthods. Hore 
a: Lindberg we have, xceptionally creattsc 
geoup of metallurgist® research technicians and 
éngaeers, the business, we vdwe Nou 
can count@h them your industria! 
heating. probleme orily, no matiir how 
or, unusdal, world-wide organization, 

| plants and sWbsigiary companies-am 
make» Superior service w 


ar. 
High Temperature Furnaces: 
New Graphite Tube Furnace 


induction Heating Unite: New 


(shown) with temperature range 
2600° F. to 5000° F. for research 
and production in metal and ce- 
ramic fields. 


Lindberg Floating Zone Scanner 
for precise production of hyper- 
pure semi-conductor materials 
and metals and Induction Heat- 
ing Unit (shown). 
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a product needs heat let Lindberg apply it 
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General view of complete Heat 


= Electric atmosphere brazing and- annealing: : pit furnace for treatment of high 


The heat treating requirements for the new Grand Rapids plant of Lear, 
Inc., were put into Lindberg’s hands. We supplied them in the way the 
photographs show. Our engineers cooperated fully with Lear in the selection 
of the proper Lindberg equipment and the layout of the complete heat 
treating department. This installation illustrates one of the big advantages 
of consulting with Lindberg. Our years of experience in all phases of the 
application of heat to industry, our complete line of all types of industrial 
heating equipment offer the best assurance that you can coordinate all 
your needs in one reliable, experienced source. Consult your local Lindberg 
Field Representative (see classified phone book) or write us direct, 


LINDBERG heat for industry 


— 

it new plant of Lear, Inc., Grand Rapids, Michigé 

ceo tm fing furnace, 16° x 2° 

for*treatment of alloys at F. Weft). Pro- 1 treating. One’ 

Integral quench furnace with. CORRTHERM 

electric heating elements . . . for carbonitrid- 

and general heat treating. 


Show This New Gage To Your Chief Inspector 
STARRETT No. 653 PRECISION DIAL COMPARATOR 


The men who control your preci- 
sion standards will quickly see the 
wide utility, rugged durability and 
work-speeding, accuracy-promoting 
features of Starrett No. 653 Dial 
Comparator. 

The substantial, solidly ribbed, 
precision ground, 8” x 9” base platen 
will accommodate almost any part 
with plenty of room for V-blocks or 
special fixtures. The rigid, precision 
ground, 11%” dia. column gives 94 
vertical capacity; strongly ribbed 
indicator bracket provides 5” throat 
depth. 

Adjustment is simple and positive 
with fine vertical adjustment to 


bring the indicator to final setting 
quickly and accurately. Indicator 
with 24” dial and lever control is 
graduated .001”, reads 0-50-0, range 
.250”. Other indicators can be fur- 
nished. 

Starrett No. 653 is typical of a 
complete line of dial indicators and 
dial gages that will help you produce 
better work through positive preci- 
sion. Your nearby Industrial Supply 
Distributor has them. Call him for 
quality products, dependable serv- 
ice .. . or write for complete Starrett 
catalog. Address Dept. E, The L. S. 
Starrett Company, Athol, Mass., 
U.S. A. 


Starrett Precision Makes Good Products Better 


Starrett 
DIAL INDICATORS 
AND DIAL GAGES 


World's Greatest Toolmakers 


PRECISION TOOLS + DIAL INDICATORS « STEEL TAPES » GROUND FLAT STOCK » HACKSAWS + HOLESAWS + BAND SAWS « BAND KNIVES 


USE READER SERVICE CARD, CIRCLE 10 


USE READER SERVICE CARD, CIRCLE 11 . 
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High-Spot Features 
of the 
DYNATROL V.T.L. 

Dynatrol V.T.L. is 
POWER 
CONTROLLED 

By lever or pen- 


dant — it’s your 
choice—head trav- 
erse rates can be 


varied from zero 


to nine feet per 

minute. Easy-to- 

read diais show 
i\ exact position. 

Feed selector 

gives infinitely var- 

iable feed rate 

without interrupt- 

ing the cut. 


Dynatrol ¥.T.L. is 

VERSATILE 
Available equip- 
ment includes: 

Bullard variable 
speed drive for in- 
finitely variable 
table speeds 
throughout the full 
range with no loss 
of usable horse- 
power. 

Fully automatic 
operation by Bul- 
lard Man-Au-Trol 
or point-to-point or 
continuous path 
numerical control 
systems. 

Unique Size-Au- 
Troi* for accurate 
positioning of all 
heads. Contouring 
attachments: Hy- 
draulic, electronic 
or electro-hydrau- 
lic. Four- or five- 
sided power-index- 
ing turret heads. 
Thread cutting, 


Dynatrol* V.T.L. has Bullard’s new Dynamic Precision Control... a The contro! center of the New Bullard Dynatrol V.T-L. drum scoring and 
fully powered machine tool control system which pays off in greater angle turning at- 
production maximum are directly geared to table rpm. A tachment. Power- 
3 simple pendant controls start, stop and speed of operated chucks. 
Dynamic Precision Control keeps the tool in the cut more of the table. Equally simple remote controls are available 
time . cuts time between cuts . . . increases the operating speed 
and output of the machine COMPACT : 
feed rates th hout the full The new Bullard 
Dynatrol provides infinitely variable feed ra es throughout the fu Dynatrol V.T.L. is ; 
range and variable traverse rates from zero to nine feet per minute. compact in design, 


rigid in construc- 
tion, lower in 
height, reduced in 
floor area. 


Dynatrol V.T.L. is 
EASY TO MAINTAIN 
Automatic lubrica- 
tion throughout... 
fewer parts... few- 
er adjustments... 
easily accessible. 


Feed rates may be advanced or retarded while the machine is cutting 
to obtain maximum tool performance and productivity. 
Nine sizes from 26” to 124” table diameter. 

Send to The Bullard Company, Bridgeport 9, Connecticut, for de- 
tailed catalog. Telephone EDison 6-2511. 


*Trademark 
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Fingertip... 10DEHOLM Spring Steels 


STOCK DELIVERY—WIDEST SELECTION — ULTIMATE QUALITY 


There are large stocks of almost every grade, 
analysis and size in every Uddeholm Steel Service 
Center... New York, Cleveland and Los Angeles. 
You can obtain rapid delivery of tempered, an- 
nealed, polished, blue, scaleless or stainless spring 
steels in widths, thicknesses, lengths and edges to 
fit your needs exactly. Thicknesses range from 
.001"’ to .125’’, widths from ',”’ to 16',” with 
square or rounded edges. 


Uddeholm Specialty Steel Service Centers offer a 
wide range of analyses—straight carbon steels 
such as SAE 1075 and SAE 1095—Alloy Spring 


Steels with nickel, chromium, etc., and Stainless 
Spring Steels for special applications. 


And, with Uddeholm you 
can depend on receiving 
exactly what you order. 
Uddeholm Swedish Spring 
Steels have long been fa- 
mous for accuracy of size, 
uniformity of analysis and 
hardness, quality of flat- 
ness and finish, longer fa- 
tigue life. 


For more information, write for your free 50 page catalog-stocklist TODAY! 


TOOL AND DIE STEELS 


why UDDEHOLM COMPANY OF AMERICA, INC. 


155 East 44th Street, New York 17, N.Y. « 


Murray Hill 7-4575 


BRANCH OFFICES & WAREHOUSES: Long Island City, W.Y.: 22-14 37th Ave, MUrray Hill 7-4575 Cleveland: 4540 East 71 Street, Diamond i-1110 
Los Angeles: 5037 Telegraph Road, ANgelus 2-5121 Mewington, Conn.: 2175 Berlin Tpke., P.O. Box 136, MOhawk 6-5461 


DISTRICT REPRESENTATIVES: Chicago: Frank J. Mackin, Leroy E. Marshall, 55 East Washington, STate 2-1649 


COLD ROLLED SPRING Detroit: Warren H. Nugent, 17304 Lahser Road, KEnwood 5-6340 Philadelphia: Frank T. Campagna, 1418 Walnut St., PEnnypacker 5-2114 
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By milling? By grinding? 


WATERVLIET THREADS 342% FASTER WITH CRI-DAN 


Uses low-cost carbide tools in plate of expensive milling cutters and grinding wheels 


If you are threading small or medium 
parts up to 50 Rc hardness, these pro- 
duction figures comparing thread 
milling and grinding withthe Cri-Dan 
method may be mighty impressive to 
you: 


Breechblock threading production 
increased from 14 to 48 pieces per 
day. 

Bushing threading production in- 

creased from 80-95 to 320 pieces 

per day. 
These increases are typical of many 
now obtained on Cri-Dan Threading 
Lathes by Watervliet Arsenal, Water- 
vliet, New York. 

But production alone is not the full 
story. Cri-Dan improves quality— 
gives a smoother finish without scal- 


lops or chatter marks. Cri-Dan cuts ee ; 
tooling costs by using inexpensive, , Cri-Dan E production rate 
Aan. for 6"-diameter breech- 
single-point carbide tools that are Tooling on a Cri-Dan E to handle larger work such as this blocks, 48 pieces each day, 
easily sharpened or replaced. Setup 8”-diameter breechblock bushing. Standard 8-pitch thread is compared to 14 pieces per 
on these jobs averages just 15 min- produced in 35-41 Re material at a rate of 48 pieces daily, as day by thread grinding 
utes. Automatic cycle often permits compared to 13 parts per day by thread grinding. shows an increase of 342%. 


one man to handle two machines with 


ease. 
Cri-Dan method simplifies setups, cuts tool f 
and original equip costs, speeds pro- 


duction. Higher metal removal rates of car- 
bide tools obsolete thread milling and grind- 


ing on tough jobs and materials. 9 


Producing four acme threads per inch on this 
1” bushing demonstrates the efficiency of the 
Cri-Dan B on small parts. Stock, 1120 or 
1130 steel; major diameter, 0.832”; pitch 
diameter, 0.737”. Thread depth, 0.080”. 
Thread milling production, 80-95 parts per 
day at 5-6 minutes per part. Cri-Dan produc- 
tion rate, 320 parts per day at 1.5 min. per 
part. Carbide tool life on the Cri-Dan pacing 
ages 200 parts. 


For new Cri-Dan B Catalog, circle No. 701 on 
Reader Service Card. 
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THIOKOL CHEMICAL CORP., 
REACTION MOTORS DIV., SAVES 75% 


ON TOUGH ROCKET ENGINE PART 


Quick setup and versatility of 
No. 3 ram cut job-lot costs 


One or more of the three problems 
listed below probably needs answer- 
ing in your shop, too. 

Finish to 32 micro-inches RMS. 

Contour to plus 2”, minus 0”. Ma- 

chine and tooling versatility to 

handle other jobs to close toler- 
ances, with minimum change-over 
time and tooling. 

Here’s how these problems were 
answered for Thiokol Chemical 
Corp’s. Reaction Motors Division 
plant, Bristol, Pennsylvania. The 


machine: a standard Gisholt MAS- 
TERLINE No. 3 Ram Type Turret 
Lathe. Tooling: standard turret lathe 
tools; a 10”, 3-jaw air chuck; and a 
special taper attachment. 

The part, acopper nozzle fora liquid 
fuel rocket engine, is completed in 
two operations. It is held in the bore, 
locating against the back face. Hexa- 
gon turret tools turn straight O.D. 
surfaces, while square turret tools 
machine O.D. contours and grooves, 
and face the end. One half of the bore 
is rough- and semi-finished in four 
passes with the rear tool-post, using 
a taper attachment to generate the 
contour, F.t.f. time, 12 min. For oper- 
ation 2, the work is held on the ma- 
chined O.D., locating against a 
machined face. Hexagon turret tools 
finish-turn the O.D. The end is faced 
from the square turret. The second 
half of the bore is roughed, and semi- 
finished in four passes. The entire 
bore is then finish-generated, using 
the special taper attachment. Time, 
8.5 min., f.t.f. 


Special rear tool-post taper attachment gen- 
erates contour in bore. Air cylinder maintains 
constant pressure on cam follower for 32 
micro-inches RMS finish. (Inset) Finished 
part at left, first operation at right. 


With the trend to ller, lighter 


P 


and higher operating speeds, balancing is an 
important tool in product development—as well as in production. But to justify its purchase 
for balancing small research lots, a machine must have the versatility to handle a great range 
of work sizes and weights. This setup, showing how balancing is used in development work, 
may give you some new ideas for your own operations. 


31S balancer handles wide variety 
of test parts ...boosts designing 
and production planning efficiency 


High-speed components were causing 
vibration problems in the Research 
Department of Caterpillar Tractor, 
Peoria, Illinois. Since existing equip- 
ment was not capable of solving this 
problem, a Gisholt 31S Balancer was 
installed. The 31S was selected for 
its ability to meet the necessary accur- 
acy requirements—for its versatility 
in handling a wide range of work 
economically...and for its fast setup 
to handle 1- or 2-piece lots. 
Because Gisholt balancers use 
modern, electrical methods to meas- 
ure amount and indicate angle of un- 
balance in each correction plane, 
maximum accuracy is assured and 
guesswork is eliminated. Two sets of 
work supports permit balancing of 
work ranging from 2 to 300 lbs., up 
to 24” in length and diameter, with 
shaft diameters at bearing surfaces up 


to 24%" or 5”. Setup averages approx- 
imately 30 minutes for most parts 
handled. 


A typical job—a Turbo-Supercharger for a 
6-cylinder diesel engine: diameter, 6”; bear- 
ing shaft, 4”; weight, 4 lbs.; operating speed, 
50,000 r.p.m. This requires 2-plane balanc- 
ing with correction on the large-diameter 
wheels at each end. Unbalance is quickly 
measured and located. Correction is by grind- 
ing. Since this is a test piece, time is not too 
important, but accuracy is vital. Balancing 
reduces vibration at bearing surfaces to 
.000025” or less. 

wa 


Operation | | 


Operation 2 


Change-over from operation 1 to 
2: new chuck jaws, resetting of tools 
on hex 5 and taper attachment. Ver- 
satility? Nine operations on five dif- 
ferent complex parts are performed 
on this machine, using the same hex 
turret tooling with only minor tool 
adjustment or replacement and chuck 
jaw changes. 


Standard machine with minimum special 
tooling keeps costs down on short runs of 
complex parts. Accuracy and finish in con- 
toured bore obtained with special cam and 
taper attachment. 


For information on Ram Type Turret Lathes, 
circle No. 702 on Reader Service Card. 


Typical parts handled efficiently in 1- and 
2-piece lots. Left to right: fixture for a high- 
speed coupling which has no bore for shaft 
support; turbine wheel and shaft; fan pulley; 
timing gear assembly. 


Accurate balancing of prototypes in research 
permits early decision as to where metal 
may be removed or added before going 
into production—saves costly production 
tie ups—eliminates extra design changes. 


For information on Type S Balancers, 
‘circle No. 703 on Reader Service Card. 
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HOW THOMPSON RAMO WOOLDRIDGE INC’S. 
FEDERAL WORKS SIMPLIFIES GROOVING JOB 
ON TRANSMISSION PART 


Smart tooling speeds machining, 
automatic cycle doubles operator 
productivity 


In this setup on two Gisholt 
MASTERLINE No. 12 Automatic 
Chucking Lathes, tooling is simple 
and floor-to-floor time is fast. It shows 
how a simple tooling change cut 
costs and machine downtime for 
Federal Works, Thompson Ramo 
Wooldridge, Inc., Detroit, Michigan. 

The workpiece, a transmission 
converter support assembly, is held 
in a 12”, 3-jaw compensating chuck. 
It is supported between centers for 
extra rigidity during simultaneous 
turning and grooving cuts. 

The front carriage moves towards 
center, then feeds towards the spindle. 
Tools turn three diameters, including 
the large flange O.D., then move back 


for tool relief. At the same time, the 
rear independent slide feeds towards 
center to form four grooves, chamfer 
the large flange O.D. edge and the 
tailstock end of the part. F.t.f. time, 
just 30 seconds. 

Grooving tooling is worth noting. 
Previously, expensive circular form 
tools were used. When one cutting 
edge dulled or broke down, the en- 
tire tool had to be replaced or dis- 
carded. Now, four separate throw- 
away inserts are used in a special 
holder. Approximately 400 parts are 
produced per cutting edge. When one 
edge dulls, the insert is quickly re- 
versed, minimizing downtime. 


Quick, accurate chucking and automatic 
cycle permit one operator to handle two 
identically tooled No. 12s. Throw-away 
inserts replace expensive form tools—mini- 


CROSS FEEDING TURRET JETRACER 
CUTS TOOL COSTS, SAVES TIME 


JETracer eliminates costly form tools. Extra cross feed travel 


minimizes tooling 


The flexibility made possible with 
this tooling setup on a Gisholt 
MASTERLINE 3L Saddle Type 
Turret Lathe may give you some new 
ideas. An oil well component manu- 
facturer is using it to save time and 
tooling costs on a wide variety of 
jobs. Work includes straight and 
taper boring and threading, and con- 
tour machining in addition to con- 
ventional turret lathe assignments. 
The basic tooling to handle the 
range and type of work described, is 
as follows: cross feeding hexagon 
turret with JETracer control and cross 
travel of 6” to rear of center and 9” 
to front of center allowing one bor- 
ing bar to handle a diameter varia- 
tion of 12”; dial indicators to speed 
setup for both motions of the hex 
turret; a compound cross slide, with 
power angular feed and a quick in- 
dexing tool post plus a taper and a 
chasing attachment for internal and 
external threading operations. 
Here’s how the tooling works on a 
typical job, a centrifugally cast steel 
cement coupling collar, 2144" long, 
14%” diameter. The work is held in 


a 21” 3-jaw scroll chuck. Wide swivel 
jaws minimize distortion. The end is 
faced from the square turret. The 
work is turned and bored from the 
hex turret. The grooves in the bore 
(previously handled by form tools) 
are then rough- and finish-traced from 
the JETracer controlled cross feeding 
hex turret. The front end of the bore 
is threaded for a depth of 5” from the 
compound cross slide to complete 
the operation. Rough casting weight 
is reduced almost 50% and required 
accuracy and finish are easily met in 
a f.t.f. time of only 105 minutes. 
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5. ASK YOUR GISHOLT REPRESENTATIVE 
ABOUT FACTORY-REBUILT MACHINES 
WITH NEW MACHINE GUARANTEE 


Work is supported between centers and held 
in chuck for maximum rigidity during simul- 
taneous turning and grooving. Four throw- 
away inserts in grooving tool holder are 
quickly reversed or replaced, permitting 
more parts per day at less cost. 


For complete information on the Gisholt 
MASTERLINE No. 12, circle No. 704 on inquiry 
card. 


JETracer controlled cross feeding hexagon 
turret eliminates costly form tools, reduces 
downtime, tool maintenance costs and elim- 
inates human element in spacing of grooves 
in bores of cement coupling collars. (Inset) 
Drawing shows part and 4” section used for 
test cut shown in photo. 


Stop block, attached to template and gage 
block, is used with dial indicator to establish 
exact relationship between JETracer stylus 
and cutting tool with relation to each other 
and to work. 


Capacity of Gisholt 3L plus JETracer, com- 
pound slide, taper and chasing attachments 
permit handling wide range of work 
economically. Tracing eliminates expensive 
form tools. Extra cross travel of hex turret 
minimizes changeover and tooling costs. 


For information on Saddle Type Turret Lathes, 
circle No. 705 on Reader Service Card. 
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OVERMYER MOULD MACHINES COMPLEX 
BORES 250% FASTER—AUTOMATICALLY 


Simple turret-mounted JETracer slide 
tool plus automatic cycle speeds ma- 
chining, improves accuracy and 
finish 


With the setup shown here, you don’t 
need expensive form tools, cams or 
complex setups to produce difficult 
contours—for example, the bores of 
the bottle moulds shownatright. All 
they use for jobs such as these at 
Overmyer Mould Company, 
Winchester, Indiana, is a simple 
JETracer slide, mounted on the turret 
of a Gisholt 2F FASTERMATIC Auto- 
matic Chucking Turret Lathe. A sim- 
ple setup, yet it allows Overmyer to 
handle a great variety of complex 
shapes and sizes—from 12-0z. bot- 
tles to gallon containers—small lots 
to large. 

On the 12-0z. wine bottle mould 
setup shown, Overmyer saves 250% 
in setup and production time, and 
cuts tooling costs substantially. And 
the finish they get (45 micro-inches 
RMS) reduces polishing 70%! 

The mould, in two mating sections, 
is held in a special, parallel closing- 
type collet chuck. A steady rest sup- 
ports the outer end. The mould is 


JETracer slide tool mounts 
on any turret 
not interfere with other tur- 
ret stations. Simple, inex- 
pensive setup handles diffi- 
cult bottle-mould contours 
in a single pass...holds 
.002” tolerance in bores up 
to 644" in diameter, up to 
12” deep. 


Typical bottle moulds and templates show- > 


ing complex contours and fine finish obtained 
with automatic JETracing as part of auto- 
matic machine cycle. 


faced to size and an O.D. radius is 
formed from the rear cross slide. The 
bore is roughed from the hex turret. 
Turret slide tools operated by a pusher 
on the rear cross slide groove and 
form a 20° angle onthe plug seat area. 
The JETracer slide tool completes 
the internal contour. Reverse JETracer 
feed cleans up to the desired accuracy 
and finish. F.t.f. times range from 20 
minutes on this job to 25 minutes for 
the gallon-jug moulds. 


Automatic JETracing allowed by flexible 
FASTERMATIC handles complex contours... 
eliminates expensive cams and form tools... 


speeds production... boosts quality. 


For Fastermatic Catalog, circle No. 706 on 
Reader Service Card. 


BUICK DIV. OF GMC SUPERFINISHES TO IMPROVE QUALITY 


Process minimizes wear, provides 
wide range of controlled” surface 
finishes ot minimum cost 


Want to stop paying premium prices 
for low micro-inch surface finishes 
and obtain improved quality and 
longer service life as well? Then in- 
vestigate Superfinish—the low-cost 
way to get any “controlled” surface 
finish on job lots or production runs. 

This process proves itself every day 
in plants all over the world—for ex- 
ample, at Buick Division of General 
Motors Corporation, Flint, Michigan, 
Here 45 Superfinishers are used on 
more than 55 different parts for 
Buick’s twin-turbine automatic trans- 
mission, and on other automotive 
parts as well. 

“Controlled” finishes ranging from 
2 to 51 micro-inches RMS are pro- 
duced on external, internal, round, 
flat, solid and interrupted surfaces. 


, No. 1-260 
755 


a) 


The Gisholt Round Table represents the collective a 
experience of specialists in the machining, surface- | oo * 
finishing and balancing of round and partly 
round parts. Your problems are welcomed here. 


Turret Lathes « Automatic Lathes « Balancers « Superfinishers « Threading Lathes « Packaging Machines * Masterglas Molded Plastic Products 


The operator simply loads, starts the 
automatic cycle, and unloads. Stone 
pressure, grade, reciprocation rate 
and spindle speed are preselected to 
produce the desired finish on each 
job—automatically, piece after piece. 
Inmostcases work is rough-ground, 
then Superfinished, eliminating finish- 
grinding. On some jobs all grinding 
is eliminated, as on the pump face of 
the flange-and-bushing assembly for 
converter reaction shafts, shown. 


Superfinishing directly from machined sur- 
face eliminates intermediate grinding... pro- 
vides desired surface finish of 8 micro-inches 
RMS in minimum time, at less cost. Process is 
easily applied to all types of surfaces for 
comparable savings. 


The interrupted pump face surfaces on flange- 
and-bushing assemblies for converter reac- 
tion shafts are Superfinished on this Model 
81 single-spindle vertical Superfinisher. Cup- 
shaped stone removes up to 0.001” stock 
left after finish-facing in 32-second finishing 
cycle and maintains flatness within 0.0002” 
while producing an 8 micro-inch RMS sur- 
face finish. 


An 8-page reprint covering other 
setups at Buick Division of Gen- 
eral Motors Corporation, will be 
sent on request. Circle No. 707 on 
Reader Service Card. 


Printed in U.S.A. 


ra — 
| th “= — 
43 
= | 4 
| 
4 
— 
> 
a 
P Madison 10, Wisconsin 
| 


NEW FROM FAIR STREET « HOME OF MICROBORE 


Miicrobore adjustable tooling! 


with Kendex throw-away inserts! 


scr 
sizes 3, 5, 7, 10. 


Clamp-On Type 
Available in sizes 10, 15, 20. 


Accuracy! Economy! You get the best of both. Microbore, the single point cutting 
tool with Micrometer vernier adjustment becomes the tool holder—rigid, 
adjustable to precise accuracies in seconds. Kendex mechanically held 
throw-away inserts do the cutting. Triangular shaped, the inserts can be indexed 
from tip to tip. When expended, the insert is thrown away. Replacement is 
simple, costs far less than re-grinding. Inserts are held in place 

by screw-on button or clamp for fast indexing or removal. 

Available in sizes 3, 5, 7, 10, 15 and 20. Write for complete information on 
Microbore tooling with Kendex throw-away inserts, 

the latest development in Microbore—the complete tooling system. 


DEVLIEG MICROBORE ®* DIVISION OF DEVLIEG MACHINE COMPANY 
Fair Street - Royal Oak, Michigan 


USE READER SERVICE CARD, CIRCLE 13 
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Kennametal Carbide Engineer, Too! Engineer and Machine Operator. This 3-Man Tooling Team 
found the answer to better boring operations at Gardner-Denver Company. 


This Adjustable Head KENNAMETAL K-Bar 
does the work of 5 “special” bars 


Three bores on this 8620 steel cast- 
ing chuck end previously required 
five special boring bars. Chatter and 
inability to hold size was a constant 
problem. Then the Kennametal Car- 
bide Engineer suggested that one 
Kennametal K-Bar be tried for all 
three bores. 

Although the test setup was not 
ideal (11-inch bar overhang), the K- 
Bar conclusively outperformed the 
five bars previously used. Increased 
machining speeds possible with the 
K-Bar produced the outstanding 
time reduction shown in the table. 
Substantial savings will also accrue 
through reduced tool maintenance. 

In the tests, depths of cuts were 
varied from .001 to .500 but chatter 
could not be detected. The high ri- 
gidity of Kennametal (three times 
that of the hardest steel) made it pos- 
sible to eliminate weaving, chatter 
and provided a better finish. Ask 


your Kennametal Representative, or 
write us direct about our line of ad- 
justable K-Bars with Standard Ken- 
dex inserts and chip breakers, seven 
sizes, l-inch to 214-inch diameters. 
KENNAMETAL INc., Latrcbe, Pa. 


Material: 8620 steel casting 


3-bore operation: 
4.470 bore—.325 depth of cut 
3.720 bore—.290 depth of cut 
3.220 bore—.290 depth of cut 
Actual machining time: 
Original setup 
(5 special bars) 16.7 minutes 
Kennametal K-Bar _3.1 minutes 
TIME SAVED PER PIECE 13.6 minutes 


ustT 
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Kennametal K-Bars PREVENT chatter, 
taper, weaving and drag-out scoring. 
Kennametal K-Bars PERMIT successful 
use of harder grades of carbide inserts, 
faster machining speeds. 97289 
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PIECE 


Hour after hour, day after day, U. S. Multi-Slides are 
producing perfect pieces like these — by the hun- 
dreds of thousands. A single cycle of the machine 
produces a FINISHED formed stamping. Secondary 
operations and expensive handlings are eliminated. 


Multi-Slide production is consistently accurate even 
on complicated shapes and assemblies. Minimum 
inspection rejects result in higher output rates. 


Unless you are now using U. S. 
Multi-Slides, you can’t be sure your 
present method of stamping 

isn’t chipping away at your profits. 


To be certain, send us samples and 

“‘specs’’ of the stampings you are now 

making, or submit specifications of 

projects you are considering. Let us give you the 

facts of ‘‘piece-by-piece”’ profit through 

advanced U. S. Multi-Slide methods . . . you will be U. S. Multi-Slide #33 
under no obligation. 


Write today for Bulletin 15-T. 


(fiet U.S. TOOL COMPANY, INC. 


MULTI-SLIDE 


STO reat AMPERE (East Orange) NEW JERSEY 
U. 5. Multi-Slides® Multi-Millers® U.S. Automatic Press Room Equipment + U. S. Die Sets and 
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Illustrated here is a Gorton Mastermil with O-16A 
Super-Speed Spindle Head and Ram Assembly with 
G. E. Mark Il Numerical Control System 


GORTON NUMERICAL CONTROL 
is field tested and proved in use 


This is how Gorton Numerical Control saves you money on short runs: 


Saves You 
Money on— 


* face milling 
© side milling 
— eliminates elaborate and costly —change overs in set-ups can be * end milling 
tools, dies, jigs and fixtures made quickly © straight line 
— wastes no time because operator — signals operator when tool changes cavity milling 
does not “‘pace” the work are needed 
— makes no mistakes because operator — guides cutter in close quarters with- slotting 
skill not required out damage to work or cutter © drilling 


— extreme, repetitive accuracy is — making punched tape is simple 


* reaming and boring 
easy and automatic typewriter operation 


Punched tape...or magnetic tape control...is available to you on SIX standard 
Gorton machines and also on Gorton custom-designed machines. You'll be agree- 
ably surprised when you learn the low cost of Gorton Numerical Control and how 
much more it gives you for your money. For full information write 


2601 Racine St. Racine, Wisconsin 


Tracer-Controlled Pantographs, Duplicators — standard and special ... Horizontal and 
Vertical Mills, Swiss-Type Screw Machines, Tool Grinders, Small Tools and Accessories. 


SINCE 1893 
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STANDARD 
SUBLANDS 


STOCKED 
IN ALL 


PRACTICAL 


SIZES 
3 STEP 
LENGTHS 


prior to tapping? 


Why ? Because clean, concentric chamfered holes speed tapping 
operations, increase tap life and accuracy, eliminate breakage, 
burring or flaking and lower both drilling, tapping and scrap costs. 

Therefore, you are time, tools and dollars ahead when you drill 
and chamfer simultaneously with Mohawk Standard Subland drills. 

How? Mohawk “Standards” are faster, more accurate-—elimi- 
nate jig and fixture movements— increase tool life, reduce 
scrapped parts and save man hours too! Mohawk Standard 
Sublands outlast ordinary tools and remain accurate through 
regrinds—right down to the shank. 

Better yet ... All Mohawk “Standards” are immediately 
available from your local distributor's stock. Call your Mohawk 
man and start your savings program today! 


comparison chart 
Drilling and Chamfer methods prior to Tapping 


Standard Seporate Drill Operation 
Mohawk Operations Only No 
Subland Drill Step Drill 2 Drills Chomfer 


Chamfer Concentricity Excellent 


Hole Location Excellent i Fair 


Excellent Poor Zero 


Drill Hole Size Excellent i Fair 


Pieces Per Grind Excellent 


Burrs (None) Excellent 


Tap Life Excellent 


3S SHANK STYL 


Regrind Excellent 


Local Stock Excellent Good 


Remember . » » Mohawk Standard Sublands are on your distri- 


butor’s shelves—all practical standard sizes, step lengths and shanks. — 


Ask For Your Copy Today! 


This new 12-page catalog that illus- 
trates the multiple advantages of 
drilling and chamfering (prior to 
tapping) is yours for the asking. 
Lists all practical sizes, types and 
suggests simplified method for 
determining your requirements. 
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Now drill holes accurately, easily in hardest metals 
with Gardner-Denver K-MATIC® 


Here’s a production-line air-powered drilling unit that is only 16” 
long, weighs 7! lb.—yet develops 1000-lb. thrust for drilling in even 
hardest metals. It’s the Gardner-Denver ‘‘ K-Matic.” 


It brings a fine degree of hole quality to production drilling, plus 
production short cuts—the ‘“‘K-Matic’’ drills holes so clean and true 
that reaming is often unnecessary. 


IN INDUSTRY — SPEEDING THE PACE The ‘‘K-Matic” is an automatic precision drilling machine—adapt- 
the Gardner-Denver specialist is an Pi able for use in stationary applications or as a portable drill. It has 
tegral part of the team. He works side positive feed, rated capacity to %%”, and is easily mounted in any 
by side with engineers and designers, position. 

helping to solve their problems, for at a ? : 
Gardner-Denver there’s no substitute For complete information, contact your Gardner-Denver represen- 


for men—our 100-year philosophy of tative or write for Bulletin 94-1. 
growth. 


EQUIPMENT TODAY FOR THE CHALLENGE OF TOMORROW 


GARDNER - DENVER 


CaS Gardner-Denver Company, Quincy, Illinois 
In Canada: Gardner-Denver Company (Canada), Ltd., 14 Curity Avenue, Toronto 16, Ontario 


USE READER SERVICE CARD, CIRCLE 18 The Tool Engineer 


> 
~ 
4 
: 
\ 
| 
26 


SERIES 5103--U.S. PAT. NOS. 2.382.948; 2,491,306 


Mechanized Truarc ring installation speeds assembly 


eliminates costly shimming and gauging operations 


Fast, semi-automatic assembly and the elimination of costly 
production operations are among the benefits Leece-Neville 
Co., Cleveland, Ohio, derives from the use of Truarc retaining 
rings in the manufacture of its fractional horsepower auto- 
motive motors. 

Radially-assembled Truare Series 5103 Crescent® rings — 
supplied pre-stacked—are used to position and lock the arma- 
ture in the motor housing. Using the special Truare pneu- 
matie applicator-dispenser illustrated above, the operator 
merely inserts the rotor and presses a release button. The 
ring is installed automatically in a pre-cut groove on the 
rotor shaft! 

The precision manufactured Truarc rings, seated in accu- 
rately located grooves, reduce accumulated tolerances from 
a possible maximum of .184” to .025”. Costly, time-consuming 
shimming operations previously necessary to take up end 
play are eliminated, together with as many as four gauging 
operations required to select and place the shims. 

The. Leece-Neville story is just one example of the way 
Truare retaining rings are stepping up production on today’s 
fast-moving assembly lines. These versatile fastening devices 
simplify design, speed assembly and eliminate rejects. In 


replacing conventional fasteners, they often improve product 
performance and reliability. All of these advantages are in 
addition to substantial cost savings! 

Truare retaining rings come in 50 functionally different 
types ...up to 97 different sizes within a type... 6 metal 
specifications and 13 finishes. Special Truarc hand, magazine 
and automatic applicators and grooving tools make produc- 
tion-line application easy on virtually every type of product. 
Make sure you have on file the new 16-page Truare assembly- 
tool catalog No. AT 10-58. Write for your copy today. And 
remember Waldes Truare engineers are always ready to 
assist you with your special production problems. Write: 
Waldes Kohinoor, Inc., 47-16 Austel Place, Long Island City 1, 
New York. 9.13 


WALDES 


RETAINING RINGS 


Walides Kohi Inc., Long Island City 1, N.Y. 


TRUARC RETAINING RINGS...THE ENGINEERED FASTENING METHOD FOR REDUCING MATERIAL, MACHINING AND ASSEMBLY COSTS 


©1959 WALDES KOHINOOR, INC. 
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DRexel 6-4222 ESTABLISHED 1927 
WILLIAM T. HUTCHINSON CO, 
53 BROWN AVENUE SPRINGFIELD, NEW JERSEY 


HUTCHINSON HSS BLANKS 


115 Pieces - COMPLETE — .040” to .500” — $88.00 


your choice of two tolerances 
+ .0002” .0000 
or 


+0000 .0002” 


JOBBER SET LETTER SET WIRE SET 
$32.27 $29.03 $27.40 
in Huot Index in Huot Index in Huot Index 


HIGH SPEED STEEL — 64 “C” scale hard — gage tolerance — mirror finish — parallel ground. 


ANY DECIMAL DIAMETER OF STANDARD LENGTH 
010” TO 1.000” SHIPPED ON 24 HOUR NOTICE 
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When the job calls for DIAMONDS... say SIMONDS 
-SIMONDS DIAMOND WHEELS 


made with extra care 
for extra value 


man-made or natural diamonds 


You get extra use from Simonds wheels because more of 
the diamonds are productively used for actual grinding. 
That’s due to the extra care that goes into their manu- 
facture . . . extra-demanding quality controls, modern 
techniques and the most accurate equipment . . . extra 
care that provides better balance and truer running, and 
consequently, fewer dressings. Special core material in 
resinoid bonded wheels also needs little or no dressing back 
as the diamond depth is consumed. Made with true and 
exact concentrations, and available in all shapes, sizes and 
bonds. Job-proved grain and grade specifications. 

Send for catalog ESA-290. 


SIMONDS 


ABRASIVE CO. 


WEST COAST PLANT: EL MONTE, CALIF.—BRANCHES: CHICAGO » DETROIT « LOS ANGELES « PHILADELPHIA PORTLAND, ORE. « SAN FRANCISCO 
SHREVEPORT —IN CANADA: GRINDING WHEELS DIVISION, SIMONDS CANADA SAW CO., LTD., BROCKVILLE, ONTARIO ¢ ABRASIVE PLANT, ARVIDA, QUEBEC 
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‘FASTEST FAMILY 


Spring-loaded pin 
lifts and holds 
- three-position chip 
breaker against 


clamp. 


Send for free 
Coromant catalog or 
contact your nearest 


Coromant office or in C Algonquin 5-209 
CLEVELAND DETROIT CHICAGO « LOS ANGELES 
distributor today. SANDVIK CANADIAN P. ©. Drawer 1335, Sto. O., 
Montreal 9, F. Q. 
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HOW THE SURE-SET PROVIDES ABSOLUTE 
CONTROL OVER WORK POSITIONING 


The Sure-Set is an electronic work- positioning gage 

which guides the operator in making the exact amount 
of swivel table adjustment needed to eliminate unwanted 
taper or — conversely — to produce a specifically desired 
taper, so that a part can be produced successfully W/TH 
ONLY ONE TRIAL CUT. There is no restriction on 
workpiece length or table length. 


The Sure-Set shows the operator when he has made 

the table adjustment correctly by showing actual 
table position. And, because it shows how much each end 
of the table moves, the operator can make correct adjust- 
ment, EVEN THOUGH THERE IS PIVOT LOOSE- 
NESS, STICK-SLIP, OR ACTUAL BENDING OF THE 
TABLE . . . conditions which occur in MOST grinders. 


The Sure-Set electronically compensates for the dif- 

ference between length of workpiece (Y) and the 
distance from table pivot to adjusting screw (X). This is 
important because it permits the operator to make the 
correct table adjustment (L) without first having to stop 
and calculate what it actually should be. The Sure-Set is 
able to save the operator this calculation by charts, graphs, 


January 1960 


and mathematics because its meter (graduated in .001” or 
.0001”) reads in terms of the workpiece taper (T) which 
he already knows. 


GAGE SLIDING 
HEAD > TABLE 


A HARD JOB MADE EASY 


The Sure-Set saves over 50% set-up time by eliminating 
trial-and-error grinding and repeated checks. Here is the 
procedure: Take trial cut .. . gage work at two points (A 
and B) to determine taper . . . set compensating switch on 
Sure-Set amplifier to match distance between A and B 
points ... watching meter on amplifier, zero each gage head 
by adjustments at C and D .. . adjust swivel table at E 
until meter reading for each gage head matches the amount 
of taper... TAKE FINISH CUT. Total elapsed time — 
2 to 3 minutes! 

You'll be amazed how much time and money the Sure-Set 
can save! For further information contact your local 
FEDERAL representative or write . . . 


FEDERAL PRODUCTS CORPORATION 
9191 Eddy Street, Providence 1, R. I. 


AAFEDERAL 


FOR RECOMMENDATIONS IN MODERN GAGES... 


Diol Indicating, Air, Electric, or Electronic—for Inspecting, Measuring, Sorting, or Automation Goging 
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Inspect your gears 
the practical, low-cost way 


Many gear makers favor Red Ring gear inspection 
machines because they are precise without being 
delicate or temperamental — equally effective in either 
the gear laboratory or the busy production shop. 
Just practical and economical. 


Red Ring machines provide for such 
Automatic Operations as: 


¢ Gaging of size and helix angle 
¢ Sorting according to size and helix 
e Recording of gear measurements 


Red Ring machines also check such individual We can't show here the many models now in 

gear characteristics as Index, Eccentricity, Wobble, service throughout industry, but you may have 

Lead or Helix, Size and Tooth Parallelism. Bulletin C-55-9 which describes them in detail. 
Why not write for it today? 


Lead Comparator with an additional interchangeable 
head for measuring other tooth characteristics. (Tooth 
spacing head shown) 


Automatically checks tooth size of gears with 
integral flanges too large to pass through conven- 
tional feed chutes. In-tolerance, oversize and under- 
size parts are segregated. (Machine cover removed) 


Rolling fixture provides a rapid check of com- 
posite errors and tooth surface roughness. 


8287 


SPUR AND HELICAL GEAR SPECIALISTS NATIONAL BROACH WORLD'S LARGEST 
ORIGINATORS OF ROTARY SHAVING, 
GEAR HONING AND & MACHINE Co. 


SHAVING EQUIPMENT 


5600 ST. JEAN - . DETROIT 13, MICHIGAN 
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Right before your eyes... 


A 27% (or more) INCREASE 
in LATHE PRODUCTIVITY! 


Push-Button Zeroing . . . you're 
instantly and automatically ready to 
measure off the next distance. 


PRODUCTS 
PROVIDENCE 


The DISTOMETER, a totally new precision instrument, greatly in- 


creases lathe output... 
Because — 


It provides a much faster, more convenient and more reliable means of spotting 
tool position and measuring longitudinal cutting distance than any other available 
device. 

It has motorized, Push-Button Zeroing. Lets you reference instantly at any point 
in the carriage travel for continuous measurement to any other point. 


It puts accurate, well magnified, man-size readings in front of the operator so he 


can follow progress of the tool and know instantly when it has covered the 
required distance. 


It requires no set up, no positioning, no mastering. Ready to measure directly 
at the touch of a button. 


ANY MANUALLY OPERATED LATHE ...OLD OR NEW... BIG 


OR SMALL... CAN USE THE DISTOMETER PROFITABLY! 
Write for brochure. 


FEDERAL PRODUCTS CORP. 
9191 Eddy Street, Providence 1, R. I. 


AFEDERAL 


FOR RECOMMENDATIONS IN MODERN GAGES... 
Dial Indicating, Air, Electric, or Electronic—for Inspecting, Measuring, Sorting, or Automation Gaging 
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represented exclusively by 


irschmann 


The KUMMER K20 Semi-automatic Chucker now adds electronic drives and controls, 
multi-method chucking and larger and heavier construction to its many features to 


The CARL HIRSCHMANN COMPANY make it one of the most versatile machine tools in the shop. 


INC. proudly introduces the N 
KUMMER K20 ond stonds ready to The KUMMER K20 is two machines on one base. It doubles operator productivity and 


bock it up with the traditional increases output. 


HIRSCHMANN service. 
A machine tool of the HIGHEST PRECISION, the K20's cam controlled tool slides carrying 
up to three tools for each independent head, permit automatic turning, boring, drilling, 
contouring and generating with SINGLE POINT TOOLS. 


irschmann, 
CARL HIRSCHMANN COMPANY, INC. 


30 Park Avenue, Manhasset, N. Y. 


Branches: 6015 N. Cicero Ave., Chicago 46, III. . 5124 Pacific Bivd., Los Angeles 58, Calif. 
Carl Hirschmann Co. of Canada, Ltd., 5112 Dundas St., West, Toronto, Canada 
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] SNYDER INDUSTRIAL SALES 
91 Sargent Drive 
Buffalo 26, N. Y. 
Tel: Circle 3841 


*2 MERIT MACHINERY, INC. 


2311 Babcock Blvd. 
Pittsburgh 37, Penna. 
Tel: WEllington 1-6800 


*3 VALLEY FORGE TOOL CORP. 
584 Lancaster Ave. 
Berwyn, Penna. 
Tel: Nlagara 4-3938 


4 ARMENTROUT MACHINERY CO. 
205 Country Park Rd. 
Greensboro, N. C 
Tel: BRoadway 4-8218 


5 GONDAS CORPORATION 
151 N.E. 54th St. 
Miami 37, Fla. 
Tel; PLaza 7-5531 


* 6 MEHL MACHINERY, INC. 


1107 Dowling 

P.O. Box 18341 
Houston 23, Texas 
Tel: FAirfax 3-1313 


*7 ELLIS INDUSTRIAL SALES 


P.O. Box 61 
Middletown, K 


Kalamazoo, Michigan 
Tel: Fireside 5-7988 


IN STOCK AT 


Immediate Delivery of new tooling and replacement punches and 
dies is an absolute necessity to keep production rolling. That is 
why Punch Products has appointed strategically located repre- 
sentatives to stock complete, standard UNIPUNCH Hole Punching 
and Notching Units including punches, dies and parts. Take advan- 
tage of this “plus” by standardizing on UNIPUNCH tooling. 


Write, Wine on Phone Your UNIPUNCH Representative 


*?9 L. J. HANEY ASSOCIATES *14 GIRARD STEEL SUPPLY CO., INC. *18 MON 


456 Goethe Ave. 

St. Louis 22, Mo. 

Tel: YOrktown 5-5678 

If no answer YOrktown 6-2828 
also 

1004 Grand Ave 

Des Moines 9, lowa 

Tel: ATlantic 8-2422 


(24 hour telephone service he] 


10 BOLDEN DIE SUPPLY CO. 
1171 Lee St. S. W. 
P.O. Box 10636 
Atlanta, Georgia 
Tel: PLaza 3-4181 


11 BEST ENGINEERING CO. 
4528 W. Greenfield Ave. 
Milwaukee 14, Wisc. 

Tel: EVergreen 3-4818 


* 12 CASTLE ENGINEERING CO. 


6317 S. Western Ave. 
Chicago 36, Ill, 
Tel: GRovehill 6-8877 


13 HICKS MACHINE TOOL CO. 
673 S. Cooper St. 
Memphis 11, Tenna. 
Tel: JAckson 5-8314 


Write TODAY for FREE Methods Book >» 
y. 
Tel: CHestnut 5-5918 G 
INDUSTRIAL SALES Y/ x 
ENGINEERING CO. : 
3301 Portage Street Ng 


5 T. E. WILKE ASSOCIATES 


POINTS FOR 


OFF-THE-SHELF 
DELIVERY ji 


889 Vandalia St. 
St. Paul 14, Minn. 
Tel: Midway 6-8635 


Duluth, Minn. 
Tel: MArket 8-1001 


340 Porter St. 

Manchester, Conn. 

Tel: Mitchell 9-9646 
also 

Waltham, Mass. 

Tel: TWinbrook 4-5335 
and 

New York City and 

Northern New Jersey 

Tel: Digby 4-7173 


] 6 GEOFFROY-LANE, INC. 


2800 ANS 


432 E. First Ave. 
Denver, Colorado 
Tel: SHerman 4-2451 


G. M. GILLETT ASSOCIATES 
19690 Nineteenth, N.E. 
Seattle 55, Wash. 

Tel: PArkway 5-3060 


BUNCH © OBUCTS Corporation > 
AVENUE. NIAGARA FALLS, 


TAGUE-HARRIS & CO. 
893 Folsom St. 

San Francisco 7, Calif, 
Tel: YUkon 2-4365 


also 
2915 W. Superior St *19 MONTAGUE-HARRIS & CO. 


Tel: LUdiow 3-2331 
WM. F. BEATTIE ASSOCIATES 


ELECTRONICS S. A. 


5301 Pacific Bivd. 
Huntington Park, Calif. 


191 King William St. 
Hamilton, Canada 
Tel: JAckson 8-4317 


Apartada 683 
Mexico 1, D. F. 
Tel: 14-38-99 
and 46-38-21 


BASIC FACTS ON 
UNITIZED 
TOOLING 
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Metallurgical Memo from General Electric 


General Electric 
announces the new 
Adjust-0-Breaker 
toolholder! 


Carboloy» toolholder with adjustable chip- 
breaker lets you adjust from any angle. . . 
offers any desired adjustment within its 
range* . . . features “floating” indexable 
chipbreaker with absolute repeatability. 


MORE jobs with LESS tooling—that’s what 
you get with this new Carboloye Adjust-O- 
Breaker toolholder! No need to have a 
separate chipbreaker for every cutting job. 
No need to restrict yourself to toolholders 
with only two or three chipbreaker settings. 
Now you can have this versatile new Carboloy 
toolholder . . . and adjust it for any chip- 
breaker setting within its range.* 


Available right now from stock in 5 styles, 
negative rake, for left- and _ right-hand 
machining, the Adjust-O-Breaker truly brings *Sizes 16V and 85V: adjustable range Vis” to *” 
new meaning to disposable tooling. Size 20V: adjustable range Ys” to |” 


So, to get cutting tool versatility that lets 
you handle more jobs with less tooling, 
check into the complete Carboloy line— 
Lift-O-Matie (positive rake, negative rake, 
and tracer), heavy-duty, and the new Adjust- 
O-Breaker toolholder. The complete line of 
Carboloy inserts, insert seats, convertible 
seats, and brazed tooling is the broadest in 
the industry .. . designed to meet every tooling 
need to give you BETTER PROFITS 
THROUGH BETTER TOOLING. 1. Chipbreaker setting adjusts to 2. Design permits absolute re- 
any width within range.* Set screw peatability of settings. Floating chip- 


See your Authorized Carboloy Distributor with two open ends provides access breaker is indexable. Can't drop out 
now. He’s listed in the Yellow Pages. Metal- from either side. No springs to adjust. | when clamp is loosened. 


lurgical Products Department of General 
Electric Company, 11101 E.8 Mile Blvd., | 
Detroit 32, Michigan. 


CARBOLOY. 


CEMENTED CARBIDES 


METALLURGICAL PRODUCTS DEPARTMENT 


GENERAL ELECTRIC 


3. Clamp screw is accessible from 4. Standard disposable inserts, 


CARBOLOY® CEMENTED CARBIDES top or bottom; allows easy indexing Carboloy insert seats ond convertible 
MAN-MADE DIAMONDS + MAGNETIC MATERIALS or replacement even when toolholder seat are used with toolholder. Insert 
is vertical or upside down. seats cre indexable and self-aligning. 


THERMISTORS + THYRITE® * VACUUM-MELTED ALLOYS 


ha 
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LAPOINTE 


exclusive distributorship for 


British-made PRECISION 
MACHINE TOOLS 


%* LAPOINTE MACHINE COMPANY, 


with its extensive sales and service staff, now offers a wide range of 
machine tools of exceptional quality. 


% REPRESENTING THE 
ASSOCIATED BRITISH MACHINE TOOL MAKERS, LTD. 


THE BUTLER MACHINE TOOL CO., LTD. 
THE CHURCHILL MACHINE TOOL CO., LTD. 
JOHN LANG & SONS, LTD. 

J. PARKINSON & SON, LTD. 

H. W. WARD & CO., LTD. 


% ALL FACILITIES OF THE LAPOINTE PLANT 


in Hudson, Mass., including engineering and production personnel, are 
at the disposal of this line. 


BUTLER CHURCHILL LANG PARKINSON WARD 


ASSOCIATED BRITISH MACHINE TOOL MAKERS, LIMITED 
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Lapointe was the first American 
builder of metal-cutting machine 
tools to acquire a plant in Great 
Britain, and long association and 
acquaintance with British-made ma- 
chine tools, used in the Lapointe 
plant since 1919, resulted in the 
development of a high regard for the 
quality of those tools and the integ- 


rity of their builders. 


Lapointe selects best British ma- 
chines. Consequently, with the 
world’s changing trends in the mar- 
keting of machine tools, Lapointe 
recently decided to make a selection 
of the best British-built general and 
special purpose machines and sell 
them, fully tooled, in this country, 
using the complete Lapointe sales, 


service, and engineering structure in 


Model J6 Lathe, 13” and 17” Swing 


this endeavor. The entire line is 
backed by the American Lapointe 
manufacturing plant, with its out- 
standing reputation as an important 


builder of machine tools. 


Lapointe engineers inspect. Every 
British-made machine will be care- 
fully inspected and checked-out by 
inspectors from the Lapointe plant 
in England, before shipping. Since 
these Lapointe men are thoroughly 
acquainted with the exacting re- 
quirements for machine tools in the 
United States, this procedure for 
final inspection provides complete 
assurance that the machine is right, 
and as ordered, before it leaves Brit- 


ain. 


Parts readily available. A stock of 


12 Spindle speeds — Nickel chrome, hardened and ground gears 
« Pre-loaded spherical roller bearing spindle and the bearings pump 


lubricated with filtered oil +« Totally enclosed multi-feed gear-box 


« Pump lubrication to feed gear-box, apron and saddle » Hardened 


steel wear strips on under slideway faces of saddle « All controls con- 
veniently grouped. 


Here's what brought it about: 


replacement parts will be main- 
tained in Hudson, Mass., for quick 
shipment. There will also be blue- 
prints in Hudson, from which to 
produce a part needed in an emer- 
gency, not carried in stock. All 
measurements are in inches; the 
English System avoids any conflict. 
The full complement of Lapointe 
service engineers and service men, 
including all the facilities of the 
large Hudson plant, will take care of 
any maintenance and tooling needs 


concerning these British machines. 


Deliveries excellent. Some machines 
can be shipped from stock; others 
will be shipped on a schedule at least 
comparable to that required for simi- 
lar machines from a machine tool 
builder in the United States. 


LANG 


Precision Engine Lathes 


Precision Engine Lathes, 13-in. to 36-in. swing 
Surfacing & Boring Lathes, 13-in. to 48-in. swing 
Hollow Spindle Engine Lathes; hole through spindle 10! 5-in. dia., 


12',-in. dia. and 16'4-in. dia 
Sliding Bed Lathes, 30-in. and 36-in. swing 
Unitrace Profiling Lathes, 16-in., 17-in. and 16/20-in. swing over bed 


Hydrotrace Profiling Lathes, 20-in. and 24-in. swing over bed 
Pneumatic and Hydraulic Chucks 


For literature write to LAPOINTE 


at 
¥ 
< 
an 
Hi 
4 
1. 
4 
Seo : 


Model OSB Surface Grinding Machine 
42” x10” x 16” 


Mode! HBM Internal Grinding Machine 


No. 2 NU Universal! Miller 


Table, 51”x 11%" + Longitudinal Feed, 28” + Cross 
Feed, 10” + Spindle Center to Table Top, max. 18” 
* Table Swivel each side of center, 50° « Spindle Speeds 
(12), 29 to 775 r.p.m. * Spindle Motor, 5 h.p. at 1430 
r.p.m. * Feed Motor, 1% h.p. at 950 r.p.m. 


LAPOINTE| CHURCHILL 


Precision Grinding Machines 


Universal Grinders, 8-in. to 24-in. swing 

Universal Tool and Cutter Grinders, 8-in. to 12-in. swing 

Cylindrical Grinders, 6-in. to 60-in. swing 

Roll Grinders, Traveling Wheelhead and Moving Table Crankshaft Grinders 
Horizontal Spindle Surtace Grinders, 6-in. to 15-in. wide table ro 
Horizontal Spindle Surface Grinders, Rotary Table ye 
Plano-Type Surface Grinders, horizontal and vertical spindle p 
Vertical Spindle Surface Grinders, 10-in. to 22-in. wide table 

Plain Internal Grinders, 12-in. to 36-in. swing 

Automatic-Sizing Internal Grinders 
Internal Cylinder Grinders 

Centerless Grinders 

Spline Grinders 

Cam Grinders 

Slideway Grinders 

Grinding Machines for the Railroad Shop 


g 


For literature write to LAPOINTE 


- 
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Model AW Plain Grinding Machine 6” x18” 


LAPOINTE| PARKINSON 


Milling Machines : 
Gear Shapers 


Plain Horizontal Milling Machines, knee type, 30-in. to 40-in. traverse 
Universal Milling Machines, knee type, 25-in. to 36-in. traverse 
Sunderland Gear Shapers for gears up to 15 ft. dia. 

Sunderland Gear Cutters 

Sunderland Gear Cutter Sharpening Machines 

Gearbur Machines 


For literature write to LAPOINTE 
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No. 7 Prelector Turret Lathe 


Patent hydraulic pre-selecting head-stock + 12 spindle speeds, both 
forward and reverse, (25-1,000 r.p.m.) + Bed protected by stainless 
steel covers + Screw-cutting motion + Automatic lubrication +« Quick 
power traverse « 2/2 in. bar 16 in. swing. 


WARD 


Ram Type Turret Lathes 
Saddle Type Turret Lathes 


e Ram Type Turret Lathes with bar capacity from 1'4-in. to 2-in. 
and swing from 13-in. to 16-in 


e Saddle Type Turret Lathes with bar capacity from 2',-in. to 
8',-1n. and swing from 16-in. to 35-in 


e Collet chucks, bar feeds, standard toolholders and special equip- 
ment for Ram Type and Saddle Type Lathes 


For literature write to LAPOINTE 


LAPOINTE| BUTLER 


Planers, Shapers, Slotters 


Spiral-Electric Planers, double housing machines taking 3 ft. to 10 ft. between 
housings 

Spiral-Electric Openside Planers; 4 ft. to 7 ft. under the rail 

Spiral-Electric Rail Planers 

Openside Crank Planers; 36-in. stroke 


1 
Hydraulic Openside Planers; 6 ft. and 8 ft. x 2 ft. 6 ins. x 2 ft. 6 ins ; 
Axlebox Planers; High Power, 24-in. stroke | 
Draw-Cut Shapers; various types up to 64-in. stroke | p 
Super Shapers; 18-in. and 26-in. stroke ( 


Hydraulic Shapers; 18-in. stroke 

Heavy Duty Slotters; 12', in. to 54-in. stroke 
High-Production Vertical Shapers; 14-in. to 42-in. stroke 
Precision Vertical Shapers; 8-in., 12-in. and 16-in. stroke 


Accuracy has always been a feature of ‘‘Butler’’ Planers and to assist 


2 in this the table runs in two vees which eliminate adjustable strips — 
; the accuracy of which can be proved by reversing the table in its 
yo slides. This system of twin vees is extended to the new and patented 

. toolbox slides where they ensure straight line movement with no 

For literature write to LAPOINTE loose adjusting strips. 
Department TE /, 
HUDSON, MASSACHUSETTS 


British-made _ 
MACHINE TOOLS 


Printed in USA it 


Exclusive U. S. Agent for 
ASSOCIATED BRITISH MACHINE TOOL MAKERS, LTD. 
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Everybody knows that 
National Tool Company 
makes all types of 


high-speed form tools— 


But did you know 
we make all types 
of carbide-tipped 


form tools... 


For more than half a century Naticnal Tool Company 
has supplied high quality precision cutting tools to 
the metal working industry. When your job 7 
requires special cutting tools call your National Tool 
representative. His assistance is yours for the asking 
whether you're interested in one special tool 
or a complete tooling program: 


_ FREE Catalog 


Please send NEW 92 page catalog showing National Tool Company's complete line 
of special tools for the metal-working industry. 


Nome 


Position 


Address 
City 
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To National tool Co adison Ave evelan 
Cleveland 2, Ohio 
. Rejresentatives in major industrial centers 


B. C. Ames has perfected a new concept in 
air gauging ... ACCU-FLOW ... which offers 
extremely fine measurement and unusual 
stability. 

Key feature of the ACCU-FLOW system is 
a new patented nozzle which provides a high 
degree of sensitivity and excellent linearity. 

ACCU-FLOW is the answer to many meas- 
uring problems that were once considered 
impossible to solve. The ACCU-FLOW system 


AG5 ACCU-FLOW Air Gauge 


The versatility of ACCU-FLOW equipment is in- 
dicated by Model AG5. Adaptable to less than five 
millionths of an inch tolerances, the AG5 can be 
used as a contact comparator, flatness comparator, 
depth gauge, hole gauge, continuous non-contact 
measurer or comparator, and a grinding gauge. 


Representatives in Principal Cities 


A new standard of accuracy... 


ACCU-FLOW’* by AMES 


includes: gauges that provide a continuous 
record of wire diameter, and determine the 
roundness of balls or shafts... a contour 
tracer that permanently records contours in 
greatly enlarged scale... automatic sorting 


gauges... anon-contact follower gauge and a 
gauge for measuring grinding variations. 

For complete information on the entire line 
of AMES air gauging equipment, write for 
new ACCU-FLOW folder. 


AG7.ACCU-FLOW Air Gauge Recorder 


The AG7 Air Gauge Recorder gives you a perma- 
nent record of continuous measurement. Measure- 
ments are recorded on a 2"-wide chart paper by a 
Sanborn “hot needle.”’ As in other ACCU-FLOW 
models, the nozzle may be placed a considerable 
distance from the recording unit. 


*Trodemork of B. C. Ames Ca 


~ B. -“ A M E S C ©, 30 Ames Street, Waltham 54, Mass. 


? % Canadian Representative—H. C. Burton Co. Ltd., Hamilton 


MANUFACTURERS OF MICROMETER DIAL INDICATORS AND GAUGES 
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+ low-cost tooling 
- simplicity of set-up 


BEVEL GEAR 
HOBBING MACHINE 


292 Madison Avenue, New York 17, N. Y. 


January 1960 


. 
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Designed for maximum utilization — 


screw machine master collets and feed fingers 


It goes without saying that Leland-Gifford special ' THE JOB: Drill and ream a complete line of 
ranging from to 1!,” diameter. 


drilling machines deliver the production you want to 


the precision standards you set. B land-Giffo 
P x — ut Leland-Gifford THE MACHINE: A dual operating Leland- 
we . . Gifford special with two work-holding fix- 
also has in mind the importance of design for maxi- tures and four standard self-contained drill- 
ing units equipped for either plain or step 
mum utilization to make your purchase of a Leland- feed. Workpieces are drilled in one location, 
indexed to second location and reamed. 
Spindle speeds are precisely controlled 
through variable frequency input to ac 
For Automatic Drilling at its best spindle motors. Hydraulic feed is infinitely 
b Lel d-Gi d bd adjustable with separate motors driving 
. . . be sure to see Leland- iffor } hydraulic pumps at constant speed regardless 


CALL THE OFFICE NEAR YOU of spindle speed. 


Gifford machine a gilt-edge, quick return investment. 


LE L AND-GIFFOR WORCESTER 1, MASSACHUSETTS 


Chicago 5 New York Office 


2515 W. Peterson Ave. 75 S. Orange Ave 
Detroit South Orange, N.J. 
10429W.McNicholsRd. Los Angeles Office 
Cleveland 22 2620 Leonis Bivd. 
P. O. Box 853 Vernon 58, Cal. 
DRILLING MACHINES {ndlanapois 6 PO. Box 103 


Rochester 12, P. O. Box 24, Charlotte Station 
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FREE CATALOG 


Write to Walker-Turner 
Division, Rockwell Manu- 
facturing Company, Dept. 
WA-25, 400 N. Lexington 
Ave., Pittsburgh 8, Pa. 
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RUGGED! 


Every inch a “‘Light-Heavyweight"’.. . 


Variable Speed 
BAND SAW 


With its massive construction and many other outstand- 
ing features, this new Walker-Turner 20” Band Saw is a 
natural for heavy duty production work. Its variable 
speed drive permits dialing any speed from 50 to 4500 
fpm—while the machine is running—for fast, efficient cut- 
ting of metals (even tough steel), wood, or plastics. Its 
big, heavily-ribbed tilting table rests on widely-spaced 
front and back trunnions and has an additional side 
brace. And, like the popular W-T 16” Band Saw, this 
new “Light-Heavyweight” has safe, accurate guides that 
support the blade down to the work; solid bar upper 
guide post; and rugged ball bearing thrust support. 

Your W-T dealer will be glad to give you details. He’s 
listed under “Tools” in your classified telephone directory. 


WALKER-TURNER 


“LIGHT- HEAVYWEIGHT" MACHINE TOOLS 


ROCKWELL © 
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CALCULATED TO CUT COSTS 


Every CARD tap is an exact geometric duplicate of every other CARD tap 
of the same size and type. This precise repetition keeps your production con- 
sistently high and costs low. Your CARD Distributor can make fast deliveries 
of the exact types of tap, die, gage, or screw plate you need. Your CARD 
technical man has complete details on their use. S. W. CARD DIVISION, 
Mansfield, Mass. Card Warehouses: Atlanta, Chicago, Detroit, 


Fort Worth, Los Angeles, New York and San Francisco 


DIVISION OF UNION TWIST DRILL COMPANY 
Serving you through the best distributors from coast to coast 
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GEOMETRIC PROGRESSION SYMBOLIZES PRECISE DUPLICATION 


\ 


CALCULATED TO CUT COSTS A 


Every UNION cutting tool is an exact geometric duplication of every other of Ce  - 
the same size and type. This precise duplication of UNION drills assures con- 
sistently high production, reduces drill consumption and costly rejects. For best 
esults, specify UNION drills, reamers, milling cutters, end mills, gear cutters, 
hobs, carbide tools, and inserted blade cutters. Available nationally through 
UNION Distributors and stocked in UNION warehouses in Atlanta, Chicago, 
Detroit, Fort Worth, Los Angeles, New York City, San Francisco 


(UTD) 


ie UNION TWIST DRILL COMPANY, Athol, Massachusetts 
ie lige. = S. W. Card Division, Mansfield, Mass. Butterfield Division, Derby Line, Vt. 
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HERE'S PROOF OF PERFORMANCE 


“the spindle capacity, ‘bveef’ of the 
machine, and ease of Operation 
are really impressive...’”* 


RONNINGEN MANUFACTURING COMPANY 


Big hole-thru-spindle capacity @ induction hardened, precision ground bed ways 

in 17” lathe — in 15” lathe 

1°," in 13” lathe) is only one of 

the plus value features you’ll find in Clausing- 
Colchester lathes. Here’s a partial list of the *The result 
many more: 


® precision construction throughout to American 
standards of toolroom lathe accuracy. 


this user report is typical: 
‘We like everything about our Clausing lathes. 
The spindle capacity, ‘beef’ of the machine, 
® geared-head drive powered by multiple V-belts and ease of operation are impressive. The finish 
we get is phenomenal. And, you just can’t 
beat Clausing geared-head lathes for value!” 
Ronningen Manufacturing Company. 


®@ totally enclosed head and quick-change gear 
box, oil bath lubrication 


@ multi-splined shafts and gears 


@ large tapered roller bearings, with oil flow lubri- NO OTHER LATHE GIVES YOU SO MUCH FOR SO LITTLE! 
cation . . . most accurate bearings known to 
industry 13” cabinet base models, including motor and 
controls, start at $2302; 15" cabinet base at $3221; 
17” at $5070. You owe it to yourself to investigate 
separate rod for power feeds Clausing-Colchester before investing in any lathe. 


@ high-tensile steel spindle, hardened tapered nose 


Write for FREE illustrated literature. 


CLAUSING CLAUSING DIVISION 
ATLAS PRESS COMPANY 
1-114 .N. PITCHER ST. * KALAMAZOO, MICH. 
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Illustrated—New 9700 Series 
Piggy Back Hydraulic Control Valve 
Meets J.1.C. Standards 


the ultimate in hydraulic valwe design 


= LOGANSPORT MACHINE CO., INC. 


nent 839 CENTER AVENUE, LOGANSPORT, INDIANA 

y TOGAN PLEASE SEND COPY OF CATALOG: 
- 


EFFORT 100-1 AIR CYLINDERS (1 62 SURE-FLOW PUMPS 
LOGANSPORT 100-2 MILL-TYPE AIR CYLS. 200-1 HYD. POWER UNITS 


[) 100-4 AIR VALVES INDERS 


| 100-3 AiR-DRAULIC CYLS. 200-2 ROTOCAST HYD. 


THE "LOGAN CALCULATOR" CYLINDERS 
FREE wes 100-5-1 ULTRAMATION 200-4 and 200-7 HYD. VALVES 
A gift to you from Logansport Machine CYLINDERS (J 200-6 SUPER-MATIC CYLS. 


ompany upon request. [) 51 PRESSES [) 70-1 CHUCKS 
[) FACTS OF LIFE [) ABC BOOKLET 
CIRCUIT RIDER 
MEMBER: Natl. Mach. Tool Builders TO: 
Assn.; Natl. Fluid Power Assn. NAME_ 


COMPANY 
ADDRESS 
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fabulous ’60s, with tremendous technological advances predicted, 


will require this type of perfectionist precision tool . 


only Lufkin offers you 


This unique radius gage is an excellent example of 


why Lufkin is the new leader in precision tools. It is 
designed to save the craftsman time and effort 

to give him greater accuracy with readings from 0.10 
to 1.000, and no burrs to throw him off. 

Hardened stainless steel blades, too, for a lifetime 
of accurate service. And the holder for this No. 75 


gage is 44%” long, reaches into small, out-of-the-way 


and, son— 


a decimal radius gage!” 


places. Adjusts over 180° arc to keep blade edge 
perpendicular to surface measured. 

Durable vinyl case holds blades in individual 
pockets, makes selection fast and easy. 


See your industrial distributor. He knows precision 


tools and can show you how Lufkin leads in design 


and craftsmanship. His stock is maintained 
to fit your needs. Lurkin, Saginaw, Mich. 
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A moderr band saw cut-off machine tool designed for operation with high speed steel 
blades, the MILBAND offers much faster cut-off sawing, greatly reduced chip loss, 
and cuts consistently smoother, straighter and more accurately. Your next invest- 
ment in cut-off equipment should be a MILBAND! 


The circular featured above covers all the important facts about the many advantages offered 
by continuous-action band sawing. It also covers all the design and construction features that 
make the MILBAND Machine Tool today’s (AND tomorrow’s) wisest investment in a cut-off 
machine. Use the coupon below to send for your free copy, and check the facts for yourself. If 
you want additional dollars-and-cents proof, we’l] be glad to run actual tests on a MILBAND 
Band Saw Machine Tool and submit a complete time-and-cost analysis report. 


MILBAND MACHINE TOOL DIVISION 


Saw Specialists For Over 80 Years 


THE HENRY G. THOMPSON & SON co. 
Chapel & Dill Streets, New Haven 5, Conn. 


& BAND SAW 


©) Please send my free copy of the MILFORD circular giving complete informa- 


tion on the modern, band saw cut-off method with the MILBAND Band Saw 
Machine Tool. 


MAC, 


330° 


» Fiat 


company___ 


co. address 


city 
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SWITCHING 


Oliver Corporation— 
never satisfied until they 
are sure they have the 
best—wanted greater 
production, per carbide 
cutting edge, in machining 
front tractor wheels. 
Shown discussing the 
problem are Lyle Bush- 
baum, Divisional Fore- 
man; A. G. Obermeier, 
Shop Supt. ; of Oliver's 
Charles City, lowa plant; 
and Adamas Service 
Engr., Walter Sukiennik. 


Producers of 


ADAMAS 


Oles, Wear Parts 
Oex-a-Too! Keniiwortn, new versev 


( Please send new Adamas [] Please have an Adamas [) Please send new Adamas 
Catalog No. 359 representative call Carb-A-Guide Selector 


NAME TITLE 


COMPANY 


ADDRESS 


cITY 


The machines in use are 
P & J automatic turret 
lathes. Using brazed tools 
on the hard cast iron 
parts, production never 
exceeded 50 pcs. per 
sharpening. Mr. Bush- 
baum, examining the 
operation, considered 
using throwaway inserts 
but questioned their 
ability to stand up under 
the heavy shock 
conditions. 


It was finally decided to 
set up the lathes with 
Adamas’ Dex-A-Tools and 
Grade 548 throwaway 
inserts. This combination 
proved to be very rugged, 
and efficiently handled 
the operations involving 
a series of interrupted 
cuts of 3/16” in depth, 
with a .017 feed at 

340 sfpm. 


The change to Adamas’ 
Dex-A-Tools and Grade 
548 enables Oliver to step 
up production to 480 
pieces per carbide insert 
and drastically reduce 
downtime. This is in 
sharp contrast to the 
previous output of 50 pcs. 
per sharpening with a 
well known competitive 
grade. Production per 
corner now averages 
80-100 pes. 
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STRAIGHT FLUTE 
CHUCKING REAMERS 


MINIATURE 


...in wire sizes 61 through 80 —'/¢4 and '/32 fractional sizes 


Developed for the growing miniaturized products field, these DoALL Straight 
Flute Chucking Reamers now make DoALL’s stock of reamers the most complete 
on the market. They’re all ground from the solid, are uniformly hardened through- 
out, offer greater cutting ability. 


All DoALL Chucking Reamers feature fine, ‘smoothly ground flutes for proper 
chip disposal. Flutes are machine-ground—on both faces—from perfectly hardened 
steel. You get a perfect rake angle and flute contour—for the full length of the 
flute. Results: the ultimate in cutting ability, faster and cleaner chip removal, 
maximum service life. 


Your nearby DoALL Store carries over 500 sizes and types of Chucking Reamers 

—in wire, letter, fractional, .001 over and under, and dowel pin sizes in either 
straight flute, right-hand spiral or left-hand spiral. You'll find many sizes and 
types as standard that other sources list as special. Try DoALL Reamers the next 
time you order—-and see the difference. 


THIS ISA 
TYPICAL DoALL STORE 


January 1960 


FREE-—new reamer chart —for 
wall, desk or toolbox use. Lists 
DoALL Chucking Reamers ¥2-inch 
diameter and smaller by decimal — 
size and nominal size. Get yours 
from your local DoALL Store. 


ig 
| 
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= 
& Complete Line of Standard Reamers | 
Chucking 2521 Shell Bridge 
The DéALL Company, Des Plaines, Illinois 

5 Machines ond Bledes Grinders Power Sews MBASURING SHOP SUPPLIES 
4 MACHINE TOOLS CUTTING TOOLS INSTRUMENTS STOCK 
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Resolving the driver-car-road complex 


The manner in which vehicles follow each other on a highway 

is a current subject of theoretical investigation at the General Motors 
Research Laboratories. These studies in traffic dynamics, coupled with 
controlled experiments, are leading to new “follow-the-leader” 


models of vehicle interaction. 


For example, conditions have been derived for the 

stability of a chain of moving vehicles when the velocity of the 

lead car suddenly changes — a type of perturbation that has 

caused multiple collisions on modern superhighways. Theoretical analysis 
shows that the motion of a chain of cars can be stable when 

a driver accelerates in proportion to the relative velocity between his car 
and the car ahead. The motion is always unstable when the acceleration 
is proportional only to the relative distance between cars. 
Experimentally, GM Research scientists found that a driver does 

react mainly to relative velocity rather than to relative distance. 

with a sensitivity of reaction that increases with decreasing distance. 
Traffic dynamics research such as this is adding to 

our understanding of intricate traffic problems — what causes them, 

how they can best be resolved. The study is an example of the wavs GV 


Research works to make transportation of the future more efficient and safe. 


General Motors Research Laboratories 


Warren, Michigan 


Relative positions of 10 hypothetical cars 
after lead car goes through maneuver. 


ve distance 


Amplitude of instability increases, resulting 
in a collision between 7th and 8th cars. 


Relat 


ft 

AB 

: 

4 4 | 

wes 0 5 0 6 2 


m Capacity up to 5” diameter 
drill in mild steel. 


m Runout will not exceed .001” 
T.LR. in full 4” stroke. 


m Depth accuracy .003” with 
standard limit switch; .001” with 
optional Bellows BT-1 Timed Dwell 
Control. 


m Stroke adjustable from 11/2” to 
4”, with optional stops to permit 
shorter stroke lengths. Thrust is 
equal to 10 times applied air 
pressure. 


m Spindle speeds available from 
609 RPM to 6275 RPM, 
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are a few of the outstanding features of the 


BELLOWS DRILL UNIT 


This rugged, heavy-duty drill unit is ideal for 
tool-room built special purpose machinery for 
drilling, tapping, reaming, counterboring, etc. 
It can be mounted in any position. Units 

can be easily synchronized electrically with 

each other or with other Bellows “Controlled- 
Air-Power” devices for fully automatic operation. 
Air-powered rapid advance, controlled 
hydraulic feed rate, air-powered rapid 

retract provide maximum speed with feed rate 
adjustable for any tool working in any material. 


Take a quick rundown of the main features of 
this versatile “CARBI-DRILL” unit, then 

write for a copy of Bulletin CD-17, which 
gives complete details. Address Dept. TE-160, 
The Bellows Co., Akron 9, Ohio. In Canada, 
Bellows-Valvair, 14 Advance Road, 

Toronto 18, Ontario. 


1325-8-1 


The Bellows Co. 


DIVISION OF INTERNATIONAL BASIC ECONOMY CORPORATION (IBEC) 
AKRON 9, OHIO 


OTHER INDUSTRIAL DIVISIONS OF IBEC: Sinclair-Collins Valve Co., Valvair, Akron, Ohio ¢ V. D. Anderson Co., Cleveland, Ohio 
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CUTTING TOOLS 


; high speed steel tools for 

sawing, tapping, drilling, milling, 

broaching, reaming and other metal 

cutting operations are better than ever. 

Through research and development, ST E LS 
and new and better production methods, 


American toolmakers are constantly 


improving high speed steel tools to help 
you make better products . . . at less cost. 


As a leading producer of high speed and 
other specialty steels, Universal-Cyclops 
continues to aid your toolmaker’s 


efforts with its own aggressive research 
and development program. 


Look to your American toolmaker UNIVERSAL. 


for the finest in 


high speed steel cutting tools! UG) CYCLOPS 


STEEL CORPORATION 
BRIDGEVILLE, PA. 


TOOL STEELS * STAINLESS STEELS HIGH TEMPERATURE 
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Prod ce More Every Hour. . 
Every Hole At Le wer Cost! 


MAKERS OF FINE TOOLS SINCE 1848 


DRILLS ano REAMERS 


40000 PLYMOUTH ROAD @e@ PLYMOUTH, MICHIGAN 
NEW YORK CHICAGO LOS ANGELES 
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tr onstant fight operating ts, t 
initial price of cutting. tools is NOT your ns 

tic, long-range economy is! With an ur | 

i oo of application tested standard tool 
‘special tools . . . with the best in eng 

technical assistance . .. Whitman & 
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HELP ON YOUR CUTTING TOOL PROBLEMS 


111 years of experience in the manufacture of fine tools enables us to offer you 
the best in help for your cutting tool problems. W&B trained cutting tool 
specialists throughout the country stand ready to assist you with the best 
applications of standard W&B tools or in the designing of special tools to meet 
your unusual problems. Just write to W&B or request this service through your 


W&EB distributor. Our representat 


SEND FOR FACTUAL CASE HISTORY BROCHURE 


Actual companies . . . actual applications . . . actual problems. All are detailed 
in this free brochure. It provides on-the-production-line facts and figures as to 
how and why Whitman & Barnes cutting tools can effectively cut costs in a 


wide variety of applications and 
your free copy. 


SEND FOR YOUR 
NEW W&B CATALOG 


The new Whitman & Barnes Catalog No. 
108 is yours for the asking. Its 132 pages 
contain the latest standards and specifi- 
cations together with complete technical 
information. 

Just write to Whitman & Barnes on your 
company letterhead and we will be happy 
to send you a copy. 


Whitman & Barnes 
Plymouth, Michigan 


Please send me your free Case 


History Brochure. 


Please have a W&B representa- 
tive call to discuss cutting tool 
problems. No obligation, of 


course, 


ive will quickly contact you. 


materials. Just fill in the coupon below for 


SECURE IMMEDIATE, 
SERVICE 


Your local W&B Distributor stocks most 
standard types and sizes of W&B tools. 
He can give you fast delivery and the best 
in service. Give him a call today. 


BARNES 


“MAKERS OF FINE TOOLS SINCE 1848 
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UNIVERSAL GRIND 


PARKER + MAJESTIC PRECISION MACHINES 


| be foung im the new Universal Grinder 
ii Which Brings to industry much wider 


DRILLS 


CATALOG No. 59 


GET YOUR COPY OF 
THIS 74 PAGE CATALOG 
AND DRILL HANDBOOK 


NOW! 


THREADWELL TAP & DIE CO., GREENFIELD, MASS. 


Stocking Warehouses: 
New York — Cleveland — Detroit — Los Angeles — Greenfield, Mass. 
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Six announcements of major importance to 
users and manufacturers of abrasive products...... 


January 1960 
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a A new, major U.S. supplier 


Engelhard Industries, Inc. announces the establishment of 
its Industrial Diamond Division—dedicated to the single 
objective of providing a full complement of technical sales 
services to purchasers and users of natural industrial 
diamonds. In addition to technical aids, extensive U. S. 
inventories, research capability and purchasing assistance, 
Field Representatives offer their technical services from 
offices in Boston, Chicago, Cleveland, Detroit, Los 
Angeles, Newark, New York City and Philadelphia. 


=. in-plant technical assistance 


This new customer-oriented business is fully prepared to 
assist you with your abrasives problems. From their 
locations in key metalworking centers, the Industrial 
Diamond Division’s Field Engineers with their training 
and experience in your kind of tool room and production 
work are readily available. This “industrial diamond task 
force”’ gives in-plant assistance whenever, wherever needed. 


3. A new grit for increased wheel life 


Performance in the range of 30% longer life for natural 
diamond resinoid-bonded grinding wheels is made possible 
by new “SND” (Selected Natural Diamonds) grit. This 
dramatic development permits constant exposure of only 
the optimum cutting surfaces in the wheel, and prevents 
the grit from being prematurely forced out of the bond. 
Ask your grinding wheel representative about SND- 
Resinoid natural diamond wheels, or write direct to 
Engelhard Industries for complete information. 


ABOUT ENGELHARD INDUSTRIES... 


Started in 1889, Engelhard Industries, Inc. is a major 
American industrial complex serving the world from 
home offices in Newark, N. J. 


Although it is perhaps best recognized in the precious 
metals field, the Engelhard group produces diverse 
products for virtually all industries, including metal 
products manufacturing, iron and steel, aircraft and 
missiles, electronics, nucleonics, chemical and _petro- 
leum production. 


64 


Engelhard Industries’ technical interest in the uses of 
industrial diamonds has developed from its own pro- 
duction testing and engineering investigation to its 
present widespread activity at the basic research and 
application levels. 


Today, through its new Industrial Diamond Division, 
Engelhard Industries has combined its experience and 
facilities in the field of natural diamonds to supply and 
service the specific requirements of U. S. industry. 


The Tool Engineer 
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4. ‘Diamond Tech Lab’ 


Experienced metallurgical engineers, tooling and abrasive 
experts and other specialists staff the newly-formed 
Diamond Technology Laboratory—a customer service 
facility in Newark, N. J. Created to solve technical prob- 
lems in the application of industrial diamonds, the “*Dia- 
mond Tech Lab” is cooperating with diamond wheel and 
tool manufacturers, as well as with the end-user of indus- 
trial diamond products. 


ENGELHARD INDUSTRIES, 


Engelhard Industries stocks natural diamonds in a com- 

e plete range of sizes and shapes, in quantities to continually 
satisfy the needs of American industry. These stocks include 
fragmented boart, grit (standard, SND-treated or untreated) 
and larger industrial stones for setting and drilling applica- 
tions. These stocks will greatly reduce inventory invest- 
CUSTOMER'S PLANT ments, cut delivery cycles and expedite the purchase of 

industrial diamonds. 


6. Technical information service 


The Industrial Diamond Division provides a new and 
complete technical information service to help keep you 
abreast of the latest developments in diamond products 
and applications. These new Technical Bulletins will be 
sent to you without obligation. Simply send us your name, 
title and company address and we will place your name 
on our Diamond Technical Bulletin mailing list. 


> 


INDUSTRIAL DIAMOND Div. 
13 ASTOR STREET NEWARK 2, N 


ENGELHA 


> 


DOMESTIC DIVISIONS: AMERICAN PLATINUM & SILVER DIVISION . AMERSIL QUARTZ DIVISION . BAKER CONTACT DIVISION 7 BAKER DENTAL DIVISION 
. BAKER SETTING DIVISION . BAKER PLATINUM DIVISION . CHEMICAL DIVISION 7 EAST NEWARK INDUSTRIAL CENTER 7 HANOVIA LAMP DIVISION . 
HANOVIA LIQUID GOLD DIVISION © INDUSTRIAL DIAMOND DIVISION . INSTRUMENTS AND SYSTEMS DIVISION . IRVINGTON-BAKER REFINING DIVISION . 
D. E. MAKEPEACE DIVISION . NATIONAL ELECTRIC INSTRUMENT DIVISION . RESEARCH AND DEVELOPMENT DIVISION . H. A. WILSON DIVISION. 
COMPANIES ABROAD: ENGELHARD INDUSTRIES OF CANADA, LTO. TORONTO *® ENGELHARD INDUSTRIES OF QUEBEC, LTO. MONTREAL © ENGELHARD INDUSTRIES, LTO. 
LONDON © ENGELHARD INDUSTRIES A. G. ZURICH © ENGELHARD INDUSTRIES PTY., LTO. VICTORIA © SOCIEDAD SURAMERICANA DE METALES PRECIOSOS S. A. BOGOTA @ 
INDUSTRIE ENGELHARD S. P. A. ROME . ENGELHARD INDUSTRIES OF SOUTHERN AFRICA, LTD. JOHANNESBURG. ASSOCIATED COMPANIES: ACME TIMBER 


INDUSTRIES LTD. ° SOUTH AFRICAN FOREST INVESTMENTS LTD., SOUTH AFRICA e AZOPLATE CORPORATION . NUCLEAR CORP. OF AMERICA, U. S. A. 
60-A 
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AUTOMATION Rotation (Spindles) 
BUILDING BLOCK — Movements (Feeds- Swivels) 


by STANDARD 


SLIDES -FEEDS-SWIVELS for 
~~ SPINDLES-WORK-FIXTURES 
. ALIGNMENT INSTRUMENTS 


““BUILDING-BLOCK” ASSEMBLIES with 
STANDARD Feeds and Swivels and 
STANDARD Super Precision Spindles 


the STANDARD electrical too! co 


April 21 to 28 PRECISION SPINDLE AND MACHINE TOOL DIVISION 
Booth 1430 2499 RIVER RD. © CINCINNATI 4, OHIO 
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¢ 
_ ust few MOUNT VERTICALLY OF HORIZONTALLY 
of the or Combinatons thereof 25 offered 
STANDARD New Catalog No. 22 - _ask for your Copy: 
ANGLE PLATE MOUNTING: Fig. 1 with Vertical Feed: Fig. 2 with Vertical and 
Horizontol Feed. 
BASE MOUNTING: Fig. 3 with Horizontal Feed. Figs. 4: 5,6 and 7 with 
pound Feeds. 
AVAILABLE ON ANY FEED: Power Cylinders (Figs. 10 and Accordion 
Protectors (Figs- 5,7 and 8); Right Angle Feeds (Figs. 8 and 9); 360 Swivel a 
Work Base (Fig. 9): 360 Mounting Base (Figs: 8,9, 11, 12 and 13)- 
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Small Thread Gages are a 


PIPE , MACHINERY 


4 
+ 
4 


Specialty 


If you are having difficulty obtaining quality 7a and ring 
gages in small sizes — look to Pipe Machinem 


Our experienced craftsmen long ago miaster¢ 4 difficult art of 
making extremely fine pitch external threads*and internal threads 
in solid ring gages. During every,@fep of their manufacture, no 
effort is spared to assure thew St.pomele accuracy, the longest 
possible wear life for ea ead gage Ww produce. 


Whyenot let us you on 


ments? For further informations 


THE PIPE MACHINERY COMPANY: 29100 Lakeland Boulevard - Wickliffe, Ohio + Greater 


—— 
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Typical Ell 


Here’s another illustration of how cold bending the 
“Pines-Way” can increase output and reduce operating 
expenses. This Pines Model 2 Machine has enabled Alloy 
Products Corp., Waukesha, Wisconsin, to produce four 
times more stainless steel ells and cut scrap losses up to 
87% over their previous method. Prior to installation of 
this machine, short lengths of tubing were filled with 
lead and bent on a press. From 2” to 3” were trimmed 
from each bend, and production was 30 ells an hour. 
Today, these bends in Type 304 stainless are produced 
to 3” O.D., walls of .050” to .065”, 
at an average of 125 an hour. Scrap loss through material 
trimmed away has been reduced to 4” per finished piece. 


in sizes from 1%” 


Smooth, Small Radius Ells Produced in Continuous Series 


Ells are produced as a continuous series of 90° bends in 


PIN S co., inc. 


in Tube Fabricating Machinery) 693 WALNUT + AURORA, ILLINOIS 


PRODUCTION BENDING 
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STAINLESS STEEL ELLS FORMED ON PINES MODEL 2 BENDER 


Above, Pines Model 2 Machine producing a continuous series of ells 


DEBURRING 


from long stock length. Left, tooling for production of illustrated ell. 
Ells are used as sanitary fittings in the dairy, and related industries. 


long stock lengths. All radii are less than 2x tube diameter. 
For example, 15 ells are bent in a 10 ft. length of 214” 
O.D. tubing on a 4” centerline radius. Individual ells 
are saw cut from the spiral. Only 16” of the costly stain- 
less, the width of the saw blade, is lost from each end. 


Compound Tooling is Major Factor In Scrap Reduction 


Quality, scratch-free bends are produced on tooling that 
includes compound bending and clamp dies, a mandrel, 
and a wiper die. A cleat in the horizontal groove of the 
bending and clamp dies reduces the stock length clamped 
for the first bend. Succeeding bends are made by clamping 
on the preceding bend. Call on Pines bending experience 
and tooling skill for the answers to your bending needs. 


WRITE FOR FREE CASE STUDIES 
For further case study reports on 
the cost-cutting advantages of cold 
bending, write for free copies of 
“Pines News." Catalog also =if 


available. 
CHAMFERING MACHINERY 
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A series of technical discussions that will be helpful in 
getting better results from tapping and gaging operations 


Subject: Acme Screw Threads 


Acme screw threads were formulated prior to 1895 and 
were intended to replace square threads and a variety of 
threads of other forms used chiefly for the purpose of pro- 
ducing traversing motions on machines, tools and in similar 
applications. They are now used for many parts in valves, 
jacks and other mechanisms. The basic characteristic of an 
acme thread is the 29 degree included thread angle. 


General Purpose Acme Thread Classes: 

There are thteé classes of general purpose threads. They 
are known as 2G, 3G and 4G. Class 2G is the preferable 
choice for general assemblies. Classes 3G and 4G are pro- 
vided for cases where less backlash or end play is desired. 
External threads of any class may be assembled with in- 
ternal threads of any other class to provide different de- 
grees of backlash or end play. 


Centralizing Acme Thread Classes: 

There are five classes of centralizing threads. They are 
known as 2C, 3C, 4C, 5C and 6C. Class 2C provides the 
maximum backlash or end play. Classes 3C, 4C, 5C and 6C 
are provided for cases where less backlash or end play 
is desired. While external and internal threads of the same 
class are recommended for centralizing assemblies, dif- 
ferent amounts of backlash and end play may require inter- 
changing the classes. 


Uses of General Purpose and Centralizing Acmes: 
General purpose threads have clearances on all diameters 
for free movement and may be used in assemblies with the 
nut rigidly fixed and movement of the screw in a direction 
perpendicular to the axis limited by the screw bearing or 
bearings. Centralizing threads have a limited clearance at 
major diameter of screw and nut so that bearing at major 
diameter maintains approximate alignment of the thread 
axis and prevents wedging on the flanks of the thread. In 
any case sufficient end play must be left to provide a close 
running fit. Multiple threads should be considered when fast 
relative motion is required. 


Ordering Acme Taps: 

The problems involved in tapping acme threads vary 
greatly and because of this it is very important to supply 
the tap manufacturer with complete information about the 
job. In many cases it is necessary to design sets of taps 
with the style and number dependent on the diameter and 
pitch, number of pieces to be tapped, surface finish of 
thread required, material to be tapped, length of thread 
and other considerations. 

When ordering be sure to give: 1. Nominal size and threads 
per inch. 2. Single, double, triple or quadruple thread. 
3. Lead. 4. Right or left hand. 5. Pitch diameter or class 
of thread. 6. Description of previous taps. 7. Material. 
8. Length of nut, opened or closed — and clearance. 
9. Diameter of hole before tapping. 10. Type of machine 


A typical set of 
Bath Acme Taps 
with threaded pilot. 


ALLOWANCE ON 
MAIO® DIAMETER 


to be used. 11. Are taps to be used for sizing of rough 
chased threads. 12. Furnish part drawing or sketch. (Upon 
request, a special form will be provided by Bath for 
ordering). 


Gaging Acme Threads: 


General purpose threads may be adequately gaged by the 
use of “go” and “not go” plug and ring thread gages repre- 
senting the product limits. Design should be in accordance 
with the principle that the “go” gage should check simul- 
taneously as many elements as possible and the “not go” 
gage can effectively check but one element. Centralizing 
threads are gaged in the same manner and following the 
same principles as with general purpose threads except 
that two “not go” plug gages are required because of the 
close tolerance major diameter. One gage checks pitch diam- 
eter — the other major diameter. 

Reterence: U.S. Dept. of Commerce Handbook H28, A.S.A. Pamphlet B 1.9 


» Cylindrical and Thread Gages © Ground Thread Taps Internal Micrometers John BAT H & Co., Inc. 


28 Mann Street, Worcester, Mass. 
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“Completely 
in Lvety Way 


... Says Mr. William H. Vogt, Division Super- 
intendent of Parts and Tool Manufacturing at 
Taylor Instrument Companies, Rochester, N. f 


“Tayler Instrument 


aM meer 
ROCHESTER IN Y.USA 
May 7, 1959 


» Sales & Engineering 
nder Company 


The Thomp 
Springfield, 


Subject: THOMPSON Type D Surface Grinder 


Dear John 


nd Feed 


1 Ha 
| 


| 


Everything 


Type Da ver 


is ruggedly designed id 
for precision work. William H. Vogt 


Division Superintendent 
Parts and Tool Manufacturing 


With men like Mr. Vogt, who rate tool room grinders 
solely on their performance, Thompson’s new 
Type D machine is winning enthusiastic approval. 


° “Keep Thompson in mind 
Send for descriptive literature on this new for that daily grind” 


Type D machine and compare the advantages it 
offers you in cost-cutting time-saving and trouble- 
free performance. Immediate delivery is available. 


THE THOMPSON GRINDER CO. SPRINGFIELD, OHIO 
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may 
Mr. John C. Wilson 
veld We have proven the new Thom, Type D Tool Room Grinder 
‘ by rigid tests in our Tool Grinding Department. We find it com- 
pletely satisfactory in every way 
4 ; ee a We find these decided advantages on the new Thompson WP ow 
=) 1. Its ease of adjustment wattle 
2. Its ruggedr and rigidit 
3. Its bedway and protection 
4. Its large vertical capacit 
| 5. It feed movement obtained gt wheel head 
} rather thar ng a saddle, wt permits a ate gr ling 
MEE considered, we find, in our work, the new Thompson 
y superior precision machine 
f 
IRFA CE. 
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GAGING PROBLEM 


/ 
, / 
1. Measure spacing, each to be 10 35.29" + 30 
non-accumulative 


2. Measure diameter concentricity, to be within 


005”. TIR 


3. Measure mounting hole locations within + 
.003" at diameter and angularly located within 
30°, non-accumulative 


BEST PREVIOUS INSPECTION METHOD 


(100% inspection required upon receipt from vendor) 


This case occurred at the Vernistat Division, 
Perkin-Elmer Corporation, Norwalk, Conn. It 
involved inspection of a commutator from 
Perkin-Elmer’s Vernistat® A. C. Potentiometer 
(a device for precisely controlling and regulat- 
ing voltages in high-accuracy computer, missile 
and rocket guidance systems). Inspection pro- 
cedure was by index head for all dimensions. 
Not only did such inspection take too much 
time, but it was not sufficiently accurate. 


/ 
| 
! 
consumed 2 hours per part 
| 
! 
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Special Products Sales 


> KODAK SOLUTION 


KODAK CONTOUR PROJECTOR METHOD 


inspection rate increases to 100 parts per hour 
high inspection accuracy results in vendor quality improvement 


The use of a Kodak Contour Projector with a chart-gage 
at the screen, specially designed for the commutator, in- 
creased inspection rates to 100 commutators per hour. 
Even when a simple grid line chart-gage was originally 
used, inspection rate was 20-50 parts per 5-hour shift. 

Vendor part quality improved, in this case dropping 
rejection rate to a low 2°, ...a common result when re- 
ceiving inspection is accurate and thorough enough to 
reveal vendor manufacturing deficiencies. 

Choice of the Model 14-A Kodak Contour Projector 
was important here because, as you can see above, bril- 
liance is required over the entire screen area right out to 
the very edge. Also important to the operator is the con- 
stant 8” of working clearance he has for staging (regard- 
less of magnification). 

For your own purposes, write for the booklet Kodak 
Contour Projectors. 

The Kodak Contour Projector is distributed nationally 
through Optical Gaging Products, Inc., 26 Forbes Street. 
Rochester 11, N.Y. 


EASTMAN KODAK COMPANY, Rochester 4, N. Y. 


the KODAK CONTOUR PROJECTOR 
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The Only MASTER COLLET | : 
With No Work Pressure onthe Serew, H-4 Tool Room-inspection 


HV-4 Production 


HARDINGE 
INDEX FIXTURES 


Increase Production by 
Holding Work Accurately and 
Indexing Rapidly. 

Pads Interchangeable 

Among Different 
Makes of Automatics 


HARDINGE BROTHERS, INC., Eimira, N.Y. 


HARDINGE BROTHERS, INC., Eimira, N.Y. Write for Bulletin CFS 


Write for Style “S” Bulletin Style “B” Bulletin 


COLLETS 
HARDINGE-SJOGREN for 
Speed 

Comet 


Fast — Accurate 
Increase Production Capacity 


ACCURACY — DURABILITY — LOW COST 


Available in 1%”; 1%"; 2%"; and 34%” collet capacity. Write for Bulletin 56 — 
Threaded nose, cam lock, tapered key-drive and American Complete collet ordering 
Standard spindles. Write for Bulletin 8A. information for all Lathes, Millers, Grinders and Fixtures 


HARDINGE BROTHERS. INC., mira, N. Y. HARDINGE BROTHERS, INC., Elmira, N. Y. 


immediate stock delivery from Atlanta, Boston, Chicago, Dayton, Detroit, Elmira, Hartford, Los Angeles, New York, Philadel- 
phia, Seattle, Portiand, Minneapolis, Oakland, St. Louis, Toronto. 


72 USE READER SERVICE CARD, CIRCLE 57 The Tool Engineer 


S 
| 
t 
4 aster Collets and Pads | 
a 
ILLERS 
SS 
4 
i 
q 
| 


Why the Die Designer Prefers propucro Die Sets 


He can specify Producto with complete confidence 


The die designer likes to specify Producto die sets 
on his blueprints because they are a nationally- 
accepted “brand: They're easy to get anywhere... 
and delivery is prompt. 

He favors Producto because he knows he never 
has to compromise his die design. Even if the die 
layout is a little unusual, he will be able to select 
a die set to accommodate it from Producto’s wide 
range of thicknesses and styles. 

He also knows Producto has the equipment that 
can cut his tooling costs by letting him adapt his 
sets to a more economical basic design. Only 
Producto offers him complete foundry, pattern- 
making, welding and machining services for his 
special requirements. 

The die designer recognizes Producto’s Qwik- 
Fit Guide Pins as an important new feature that 
die makers want. He specifies them because they 
save up to 75% of the time normally required for 
die set assembly and disassembly. 

The die designer likes to use Producto’s new 
catalog, the industry's most practical tool. His die 


Wherever die sets are used 


layout is simplified when he uses Producto die set 
templates. And Producto provides him with cost- 
saving ideas in the DIE SET DIGEST. 

Most important, he can depend on consistent 
Producto die set accuracy to transfer from the 
drawing board to the press the precision and in- 
genuity of his die design. 

Yes, the designer has found that Producto die 
sets justify his confidence in specifying Producto. 
You will, too. 


TWO FREE AIDS to 
more economical, efh- 
cient use of die sets are 
available from Pro- 
ducto. All-new CATA- 
LOG NO. 11 makes 
ordering and selection 
job easy. DIE SET DI- 
GEST gives valuable 
tips for designers, 
builders and users of 
dies. Write for them 
today. 


THE PRODUCTO MACHINE COMPANY 
925 Housatonic Ave., Bridgeport 1, Connecticut 


ROoODVUCTO 


PRODUCE MORE WITH PRODUCTO PRECISION DIE SETS 
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3/4-16 thread is cut in 3rd position, 3/4-10 in 4th. Piece is rotated 
end-for-end by transfer attachment. 


Lead-Screw Threading 


... With 5-Chaser Vers-0-Tools 


‘*‘Run-out, pitch diameter and pitch variation of the threads on these 
3/4-inch studs can’t be off more than 1/1000 inch. And, the overall 
tolerance of the finished piece must necessarily be held to tenths of 
thousandths.”’ These were the exacting threading requirements of one 
of the country’s leading builders of diesel electric locomotives. 4-chaser 
heads had failed to meet specifications. But National Acme 5-Chaser 
Vers-O-Tools, on an Acme-Gridley RB-6 Automatic, arranged for a 
double-index setup, met the critical threading requirements with ease, 
producing consistently superior threads at lower cost. 


Thousands of users of Namco 5-Chaser Vers-O-Tools have realized 
similar cost-savings. Here’s why .. . 
Out-of-round and drunken threads are eliminated 
Chasers can be ground closer to center, giving smoother, more accurate threads 
5 chasers lighten chip load on each tool 
Longer chaser life per grind—less machine downtime 
5 chasers permit threading of parts with flats, slots, keyways 


Write for complete information on how Namco 5-Chaser Vers-O-Tools 
can provide the tolerances and finish for your toughest threading job. 


THE NATIONAL 
ACME COMPANY 
193 E. 131st STREET 
CLEVELAND 8, OHIO 


Sales Offices: Newark 2, N. J., Chicage 6, Ill., Detroit 27, Mich. 
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Officers 


Wayne Ewing 
President 
Los Angeles, Calif. 
H. Dale Long 
Vice President 
Chicago, Il. 
William Moreland 
Vice President 
Ashland, Ohio 
David A. Schrom 
Vice President 
York, Pa 
Philip R. Marsilius 
Vice President 
Bridgeport, Conn 
Charles M. Smillie 
Treasurer 
Detroit, Mich 
H. Verne Loeppert 
Secretary 
Chicago, Ill 
Harry E. Conrad 
Executive Secretary 
Detroit, Mich 


Board of Directors 


Wayne Ewing Chairman 
Los Angeles, Calif. 
G. Ben Berlien 
Oakland, Calif. 
I. H. Buck 
Dallas, Tex. 
Bruce Fairgrieve : 
Toronto, Ontario 
Frank Ford 
Atlanta, Ga. 
G. A. Goodwin , 
Dayton, Ohio 
H. Dale Long ; 
Chicago, Il. 
P. R. Marsilius 
Bridgeport, Conn. 
William Moreland 
Ashland, Ohio 
W. J. Pender 
Pawtucket, R. I. 
Joseph L. Petz 
Poughkeepsie, N. Y. 
Dean F, Saurenman 
Houston, Tex. 
David A. Schrom 
York, Pa 
L. C. Seager 
Salt Lake City, Utah 
Francis J. Sehn 


Bloomfield Hills, Mich. 


Editorial Committee 


Harold Sullivan Chairman 
Minneapolis, Minn. 
John C. Hatter Vice Chairman 
Long Island, N. Y. 
William Moore Vice Chairman 
Riverside, Ont. 

Charlton A. Brown 
St. Louis, Mo. 

James H. Medford 
Norwalk, Calif. 

Harold P. Ulrickson 

Smyrna, Ga. 


No Limit 


You may not be working on a space ship, rocket or mis- 
sile but nevertheless you are living in the Space Age. It is 
an exciting and challenging time. The race into space has 
created a need for materials, methods—and men—-who can 
meet that challenge. 


Many of the materials and methods that have been de- 
veloped for aircraft that fly at three or four times the speed 
of sound will ultimately be used for everyday products. The 
same can be said of the techniques used to build guidance 
systems and similar electronic gear. 


However, the real lessons to be learned from these tool 
engineers who have successfuly machined and formed “un- 
workable” Space Age materials, have found ways to as- 
semble reliable electronic control systems that have hundreds 
of thousands of component parts—and have been able to 
keep manufacturing costs down—is that there are no im- 
possibilities in tool engineering. This attitude, more than 
anything else, has made the Space Age possible. Space Age 
problems are new, and new approaches are mandatory. 
But new approaches are equally mandatory in all industries 
to create greater manufacturing efficiency. 


Recently, one of the ASTE past presidents said, “We need 

. . the creative approach. We must stop worshipping at 
the altar of how and transfer our allegiance to why. We 
must spend more time thinking about and investigating the 
fundamental nature and behavior of the materials with which 
we are working with the object of eliminating work, not 
just doing it faster.” 


This is the Space Age approach. With it, there is no 
limit to manufacturing progress. 


American Society of Tool Engineers 
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Nilson Automatic 4-Slides 
are “Universal” 
Forming Machines 


Form Wire or Ribbon Metal Stock 


Accommodate Long or Short Pieces 


Job Versatility through Quick-Change Cams 


Combine Stamping & Forming in 1 Machine Stamping 


Actual Size 


Wire Form 


Every Nilson Automatic 4-Slide is truly a “universal” form- 
ing machine, a machine designed to produce either wire 
forms or metal stampings at high production rates. 


Open construction provides easy access to all tooling ... 
permits rapid changeover from one stock to the other. 
And longer feeds, longer slide strokes give a Nilson the 


built-in ability to handle a wide range of work sizes — a 
without special attachments or accessories. 


r 
i 


cw 
17 Models of Nilson 4-Slides to Choose From 
Just pick the capacity you need for real efficiency in 
your pressroom! One of these versatile machines will 
make your stamping and forming operations faster, easier 
...and more profitable. 


SIZE RANGES: 
Write today for the Nilson General Catalog Wire up to 4%” diameter 


ic 4-Sli i Ribbon stock to 342” wide 
on Automatic 4-Slide Equipment : Feeds up to 32” 


5 TO 75 TON 
PRESS SECTIONS 


NIELSON 


THE A. H. NILSON MACHINE CoO. 


623 Bridgeport Avenue ¢ Shelton, Conn. (: 


AUTOMATIC WIRE & RIBBON METAL FORMING 4-SLIDE MACHINES e¢ WIRE & STOCK REELS + WIRE 
STRAIGHTENING EQUIPMENT +» AUTOMATIC STAPLE FORMING MACHINES + SPECIAL WIRE FORMING EQUIPMENT i = ™—_ 


USE READER SERVICE CARD, CIRCLE 60 The Tool Engineer 


I 
| Q 
> = = ad 
76 


By G. Bruce Collins 
Erickson Tool Co. 
Solon, Ohio 


Standard components combined into an 
ingenious design enabled tool engineers 
to simplify a broaching operation. Em- 
ploying one broach instead of three paid 
dividends in economic operation. 


| AND BUILT around a standard indexing 
table, a special machine is performing a broaching 
job to precision tolerances at the rate of 1100 pieces 
per hour. In spite of the fact that an expensive in- 
dexing machine with three broach heads had been 
recommended, the Delo Screw Products Co. de- 
veloped the machine, Fig. 1, based upon inex- 


January 1960 


Fig. 1. Special four-station machine broaches, cross drills and taps 


pensive rotary indexer and one 6-inch broach. 


parts to close tolerances. 


This machine performs secondary operations on 
cylindrical brass brush-holder tubes for electric mo- 
tors. The part, Figs. 2 and 3, as received by the 
machine, is drilled end to end, grooved, ID cham- 
fered at both ends, and cut to length on an auto- 
matic screw machine. Then, the secondary opera- 
tions which are performed on the special machine 
involve broaching a rectangular axial hole, cross 
drilling and cross tapping. The problems associated 
with the part all concern the broached center hole 
and its tolerances, Fig. 2. 

In the special indexing machine, a rectangular 
broach enlarges this center hole which was drilled 
while in the automatic to a 0.281l-inch diameter. 
The “impossible” aspects of the job are the fact that 
the outside diameter must be undistorted by the 
broach and the hole tolerances must be held to close 
limits. These dimensions are held to -0.000 + 0.001 
inch; concentricity is within 0.005 TIR; the wall 
thickness left between the corner of the rectangular 


sah 
be 
" 
i 
> 


Drill 0.281 


| 
0.375 
0.376 


broached hole and the outside diameter of the part 
is only 0.034 to 0.045 inch. In spite of this, the 
outside diameter must be round within 0.002 inch. 

When Delo Screw Products contacted manufac- 
turers of broaching machines and broaches about 
how to broach the part in one operation, the answer 
was, “It can’t be done.” Most of the broaching 
manufacturers recommended three passes: one to 
rough the hole, one to bring it nearly to size, and 
a third to finish. In addition, the broach manufac- 
turers all recommended long broaches. 

The company engineers felt, however, that this 
entire operation could be performed in one pass 
and still hold the required tolerances. They devel- 
oped a 6-inch-long broach to perform the operation 
within tolerance in one pass. 


Broach: The 0.001-inch tolerance on the hole 
is maintained by the broach, Fig. 4. It was devel- 
oped after considerable experimentation with pitch, 
depth of cut per tooth and the tooth throat design. 
Since the part is only 15 inch long, the teeth must 
be fairly close together to give adequate support and 
eliminate chatter. However, the depth of cut, 0.120 
inch on the diagonal, requires considerable throat 
space. To achieve the required 30-microinch finish, 
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Fig. 2. (above) Close tolerances and concentricity on 
the rectangular breached hole demand high indexing 
and broaching accuracy. 


Fig. 3. (left) Brass brush-holder tube is broached, 
drilled, and tapped on the four-station secondary- 
operations machine. 


plus close tolerances, the last few teeth must be re- 
served for finishing. This all adds up to a difficult 
job to accomplish with a 6-inch-long broach, calling 
for careful design. 


Machine Construction: Designed and devel- 


oped by Lester Grobe and Fred Pennington of the 
Delo company, the broaching machine is an as- 
sembly of standard units, including an Erickson 
400 indexing table and a small hydraulic press. 
Drilling and tapping heads, air cylinders, valves, 
and limit switches make up the balance of the ma- 
chine. 

The machine is built around a steel table, Fig. 5. 
On this table is mounted the standard rotary index- 
ing unit. A disk on the table supports four sets of 
work-clamping arms. These arms are held closed 
on the work by spring pressure and are opened un- 
der action of a cam at the middle of the table. 

The rotary table has four stations, the first of 
which is the load and clamp station. At station 2, 
to the operator’s right, the part is broached. At 
station 3, a cross drill and chamfer is performed. 
At station 4, the cross hole is tapped and a rebroach 
operation accomplished to remove burrs from the 
drilling and tapping operations, Fig. 6. Between 
stations 4 and 1 the part is unclamped and falls out. 

Concentricity of the broached hole is a function 
of the accuracy of the broach-holding and guiding 
fixtures as well as the indexing mechanism. The 
table must index accurately within 0.002 inch to 
give an equal tolerance for the broach holder. 

Distortion of the part is prevented by the specially 
designed holding fixture which surrounds and 
clamps the part throughout the entire 360 degrees 
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of its circumference. Small spring-loaded balls in 
the face of the clamp release the part from the hold- 
ing fixture when it is unclamped. 


Operation: The clamping arms remain open 
until a part is placed between the clamping jaws. 
This depresses a second switch connected to the 
same solenoid valve and closes the arm. 

After the arm is loaded, if all machining opera- 
tions are completed and all tools retracted, the table 
indexes the part to the broaching station. From 
here it goes to the cross-drill station. The drill is 
a No. 35; a tolerance of +0.005 is given on axial 
location. At the third station this hole is tapped 
No. 6-32 and the rectangular hole is rebroached. 

Four vertical pins project from the top of the 
rotating disk. As the work moves from the last 
station (the tap and rebroach station) one of the 
pins strikes a limit switch. The switch is connected 
to a solenoid valve which controls an air cylinder. 
The rod of the cylinder is connected to the rotary 
cam which causes arms to unclamp the work. Only 
the arm moving between station No. 4 and No. 1 
is affected when the pin actuates the limit switch. 


Safety Features: All air and hydraulic opera- 
tions are interlocked by a system of limit switches. 
These protect the machine against operation if any 
of the moving parts malfunction during the operat- 
ing cycle. This is important both to avoid faulty 
work and to avoid physical damage to the machine 
because operation of the broaches at the wrong 
time could do serious damage. In addition, the tap 
and rebroach tooling would interfere with each 
other in the hole if both operated at the same time. 
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Rebroach 


| 
| Broach 


Fig. 4. (left) Broach designed to remove 0.120 inch 
on the diagonal, yet hold 0.001 tolerances. 


Fig. 5. (above) Machine is built around the indexing 
unit, rotation is anticlockwise. Station 1 (at front) is 
the load position, station 2 (at right) is broach, 3 is 
drill, 4 is tap and rebroach. Part drops out between 
stations 4 and 1. 


Fig. 6. (below) After drilling and tapping the cross 
hole, the center hole is rebroached to remove burrs. 


Another safety precaution is provided by a probe 
at station 1, the loading station. This probe is de- 
pressed if a part is loaded that hasn’t the center hole 
drilled through. Depressing the probe locks the in- 
dexing table and stops the machine. This prevents 
broach breakage and severe damage to the machine. 

An interesting feature of the machine is that the 
indexing table is operated by hydraulic fluid, sup- 
plied from an air cylinder. Air line pressure at 100 
psi is applied to one side of the piston and thus to 
the hydraulic fluid. This in turn supplies sufficient 
hydraulic pressure to operate the indexing table. 
After 5 million operations the machine has not re- 
quired any major maintenance. 
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Rubber Spacer Holds Parallels 


Thin parallels are often used to support thin- 
walled workpieces during drilling operations. A 
typical setup is shown in the accompanying draw- 
ing. A good method of keeping the parallels in posi- 
tion is to insert a rubber spacer block between the 
parallels. An advantage of this method is that when 
the workholding vise is opened to remove the piece, 
the rubber spacer keeps the parallels upright. The 
fact that the drill will not be damaged if it con- 
tacts the rubber block is an additional advantage. 


A. Anderson, Dayton, Ohio 
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Stock fed into a compound 
or progressive die is located 
on the die center line by the 
scissors type equalizer 
shown. The equalizer fits be- 
tween the die and stock plate. 
The stock is fed through the 
stock plate until it engages 
free-running bushings on the 
equalizer. Pivoting about a 
fulcrum pin, the equalizing 
levers center the stock. 

Archie Corkigian 
Hamilton, Ont. 
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Ratchet Mechanism 


Toothed disks are usually used in indexing ratch- 
ets. This is not the case with the ratchet illustrated. 
In addition to being more easily made than ratchets 
with toothed disks, the indexing movement can be 
varied by changing the stroke of the operating link. 
Engaging the ratchet disk is a cylindrical pin with 
a flat ground on one side at an angle of six deg. 
This pin, which acts as a pawl, is a slip fit in the 
actuating arm. A flat spring keeps the pawl in con- 
tact with the disk, which is secured to the shaft with 
a setscrew and a clamping pin. There is no slippage 
when indexing. 


F. Murray, Chicago, Ill. 


Drilling Method 


Long tubes in which a number of holes must be 
drilled can be processed on an engine lathe in the 
manner illustrated. The tube is gripped in a three 
or four-jaw universal chuck and secured at the 
other end with the tail center. The holes are drilled 
with a magnetic-base drill press mounted on the 
lathe carriage. When the pitch of the lead screw 
of the lathe is equal to an increment of the distance 


| 
Pawl | | 


between the holes the spacing of the holes is per- 
formed by engaging the half nut in the lead screw. 
When all holes have been drilled in one line, the 
lathe chuck is indexed to the proper angle to drill 
other holes at radial angles to the first set. Scribed 
lines on the chuck provide location of position. 
Edward W. Grayson 
Baltimore Chapter 
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Hole Spacing Method 


Shown on the accompanying sketch is a method 
of accurately spacing holes that are to be bored in 
a square workpiece. The workpiece is clamped onto 
the faceplate of the lathe and the first hole to be 
bored is located and bored to size. Two depth micro- 
meters are clamped at right angles to each other, as 
shown, on the faceplate. Size blocks are placed be- 
tween the micrometers and the workpiece after a 
reading has been set. The depth “mikes” are then 
backed off the required distance between the next 
hole to be bored in the workpiece and the hole first 
bored. The workpiece is then shifted. The size 
blocks can be omitted, but a truer setting is usually 
obtained with them. The workpiece is then clamped 
in position and the next hole is bored. This opera- 
tion is performed each time a new hole is bored. The 
depth mikes should of course be taken from the face- 
plate of the lathe before starting the machine. For 
best results, the workpiece should have at least two 
sides at right angles to each other. 


Frank L. Rush, Columbus, Ohio 


Combination Clamp 


Small yoke-shaped parts 


can be drilled easily with the 
combination clamp and drill 
bushing shown. The work- 
piece is nested in a support 
block that has burr clear- 
ance on each side to provide 
easy part removal. 

Bushing heads are milled 
to accommodate ball-end 
clamp arms. When the han- 
dle is turned, the bushings 
move inward and clamp the 
workpiece with equal pres- 
sure on both sides. 

F, A, Adams 
Dayton, Ohio 
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Forming and Bending Die 


Illustrated is a practical method for 
forming and bending the part shown. 
The workpiece is located between two 
stop plates. When the press ram be- 
gins the downward stroke, the piece is 
bent over the forming die. As the 
forming blocks contact the two beveled 
surfaces they are forced together 
against the forming die and the part 
is finished. 

Hjalmar Dahl 
Upplands Vasby, Sweden 


Tap Holder 


An easily made emergency holder for large spe- 
cial-size taps can be made as illustrated. The shank 
of a broken twist drill is ground square with the 
axis on the stub end. A round piece of cold rolled 
steel is bored to a slip fit with the tap shank. One 
end is counterbored to a good fit over the stub end 


Drill shank 


of the drill. The two units are carefully welded or 
brazed together. Dowel pins engage the flat of the 
tap for driving purposes. A setscrew prevents the 
tap from pulling out of the driver when reversing. 
Roger Isetts 
Kenosha, Wis. 
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Punching Tool 


Illustrated is a punching tool that accurately 
punches a hole positioned from a 90-deg angle bend 
in formed sheet metal. The bent component is placed 
on the die and positioned in a nest. A supporting 
heel pivoting in the punch plate contacts the part 
when the ram descends. This heel holds the work- 
piece firmly in place while the hole is punched. Any 
variations in stock thickness are automatically com- 
pensated for. 


Federico Strasser, Santiago de Chile 


Cleaning brushes on horizontal band saws often 


become clogged and ineffective. A method of con- 
structing self-cleaning brushes is illustrated. Two 
small circular wire brushes are mounted on shoulder 
screws and are free to rotate. A compression spring 
forces the brushes against the blade. The brushes 
are mounted on an angle of about 30 deg to the saw 
blade and thus rotate as the blade moves. This mo- 
tion removes the chips from the blade. 


Ernest Jones 


Bronx, New York 


Contributions for these pages de- 
scribing short cuts for the tool 
engineer are welcome. Finished 
drawings are not necessary. Hon- 
orariums for accepted articles 
are sent upon publication. 
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By George Gershman* 


Taper Micrometer Corp. 
Worcester, Mass. 


With the development of a new measur- 
ing instrument, it is possible to inspect 
tapered parts 10 times faster than with 
conventional methods. Both internal 
and external taper can be checked with- 
out the need for sine bars or other 
elaborate equipment. 


| OF ACCURATE TAPERS with the aid of 


long-established gaging methods is frequently time- 
consuming, requiring costly gaging equipment and 
mathematical skill. A typical setup may involve a 
precision surface plate, gage blocks, sine bar, height 
gage and dial indicator. More important, however, 
is the necessity of removing the tapered workpiece 
from the lathe or grinding machine in order to 
measure the taper. 

If. as often happens, the taper does not fall within 
the specified limits, it is necessary to replace the 
work in the machine and to adjust the latter by the 
amount the taper is in error. Since the work can 
rarely be replaced in exactly its previous position on 
the centers, the adjustment of the machine may now 
be incorrect and it may be necessary to remove and 
replace the work a number of times before the de- 
sired taper is achieved. 

The taper micrometer has made it possible to 
measure taper directly and rapidly with a single 
piece of relatively inexpensive equipment and with- 


Senter member ASTE Worcester chapter. 
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Fig. 1. Direct measurement of taper is made 
possible by incorporating a sine bar in a 
micrometer. This speeds inspection. 


out the necessity of removing the work from the 
machine. This micrometer, incorporating within 
itself the sine-bar principle, gives the actual value 
of the taper for small angles. Larger tapers can be 
obtained from the micrometer readings with no 
more mathematical knowledge than is needed for 
converting from included angle to taper. Under 
production conditions, of course, the desired upper 
and lower limits for the various tapers to be pro- 
duced can be readily specified in terms of precise 
micrometer readings. 


Principles: The principle of the taper micro- 
meter is illustrated in Fig. 1. Attached to the micro- 
meter spindle is an extremely accurate one-inch sine 
bar which pivots on a post fixed to the frame. The 
anvil is adjustable to permit a range of work sizes 
to be measured. The total spindle movement on 
a standard OD taper micrometer is 0.300 inch, cor- 
responding to an included angle of 17 deg, 27 min. 

The taper can be obtained with the same accura- 
cy as the micrometer can be read. Temperature 
changes do not affect the accuracy since the only 
distances entering into the determination of taper 
are those associated with the sine bar and the spin- 
dle. As long as these two elements are at the same 
temperature, the relationship between the included 
angle and the micrometer measurement will be in- 
dependent of temperature. 

Exact relationships between the included taper 
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Fig. 2. Geometrical basis for taper measurements. 


t, the included angle 26, the micrometer measure- 
ment h and the sine-bar length b can be readily de- 
rived from Fig. 2. Here h = 6 sin 26, and since t = 
2a/c by definition, ¢ = 2 tan 6. The included taper 
can be calculated from the micrometer reading, or 
vice versa, with a table of sines and tangents. 

It is also possible to eliminate the angle from the 
two equations and express fh directly in terms of t. 
This is advantageous in setting up tables of ¢ vers- 
us h. Starting with h = b sin 20, h = 2b sin @ cos 
6 = bt cos? 6 = bt (1 — sin 6 cos 6 tan 6) = bt 
(1 — ht/4b, so that h = 4bt/(4+2#°). This gives 


Fig. 3. Bench model micrometer used for inspection 


of tapered spiral reamers. 


86 


the micrometer reading as a function of the included 
taper. 

The last equation can be solved for ¢ and ex- 
pressed in the following power series: 


2 ‘4 6 

The principal value of this equation is that is shows 
directly that for a one-inch sine bar (b = 1), ¢ is 
equal to A when the latter is sufficiently small. As 
h becomes larger, t begins to exceed h, at first slowly, 
then progressively more rapidly, as indicated by 
the following tabulation: 


h, inch t — h, inch 
0.0740 0.00010 
0.1000 0.00025 
0.2000 0.0021 
0.3000 0.0072 


Special-Purpose Micrometers: Although the 
one-inch sine bar is ample for most measurements, 
large taper micrometers are provided with longer 
sine bars, up to three inches in length, for conven- 
ience in holding the micrometer against the work. 
Taper micrometers to handle parts up to 38 inches 
in diameter have been built. 

Extremely small parts, such as tapered pins for 
the watch and instrument industries, which might 
be only 0.050 inch in diameter and 0.25 inch long, 
can be readily measured with a special micrometer 
having serrated jaws. 

A bench model is useful in the inspection depart- 
ment for rapid inspection of tapered parts. A spe- 
cial version, illustrated in Fig. 3, makes it possible 
to measure tapered spiral reamers with high ac- 
curacy and a minimum of effort. The dial gages 
on top are used for adjusting the top plate so that 
the micrometer attached to the sine bar reads zero 
when the bottom plate is in contact with the top 
one. Similar flat plates can be attached to the hand 
model of the taper micrometer. This permits the 
taper to be measured while the reamer is still on the 
grinding machine. 

Internal taper can be readily measured to a high 
degree of accuracy by means of a modification of 
the external micrometer, such as is shown in Fig. 4. 
The straightness of the tapered hole is easily checked 
by applying diemaker’s blue to the probes and ex- 
amining them for completeness of contact. Holes 
as small as 0.2 inch in diameter can be measured. 
The sine-bar principle can also be applied as in Fig. 
5 to the direct measurement of dovetail angles, thus 
solving a difficult inspection problem. 


Economic Advantages: One great advantage 
of a taper micrometer over conventional equipment 
is the time that can be saved. For example, to grind 
a 0,060-inch included taper under production con- 
ditions on a 6 inch long, 34-inch diameter tapered 
lap required 30 minutes when a sine-bar was used, 
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Fig. 4. (left) Modified external micrometer for measuring 


internal taper. 


Fig. 5. (above) Setup for direct measurement of dovetail 
angles with taper micrometer. 


but only three minutes with a taper micrometer, 
since the latter was used without taking the lap out 
of the grinding machine. 

Similar savings have been realized in connection 
with extremely large parts such as rolling-mill bear- 
ings, where tapered journal ends as large as 20 
inches in diameter have to be reground. It took 12 
to 16 hours to grind and then gage one end of a 
journal with ring gages weighing up to two tons, 
but only four hours when a 22-inch taper micro- 
meter weighing 21% lb was used. Not only was the 
time reduced greatly, but it was no longer necessary 
to tie up the crane needed to handle the heavy and 
expensive ring gages. 

Another instance in which there was a great sav- 
ing in both time and equipment cost involved the 
manufacture of tapered spiral reamers. Groups of 
reamers were taper ground and sent to another 
building for inspection on a $10,000 piece of optical 
equipment, and then they were returned the fol- 
lowing day for the taper to be reground as neces- 
sary. All this delay and handling were eliminated 


by placing a $350 bench-model taper micrometer 
next to the grinding machine, and it became possi- 
ble to take two men off this job. 

An interesting application of the internal taper 
micrometer is for determining the internal taper 
on the spindles of machine tools that are being re- 
built. Not only is the taper determined immediately 
and accurately, but there is no longer need for a 
large assortment of tapered plug gages. 

Another advantage of the taper micrometer over 
conventional equipment is that taper cannot be de- 
termined accurately if any dirt is accidentally left 
on any of the contacting surfaces. It is obvious that 
it takes far less time to thoroughly clean the areas 
in which the work and taper micrometer are in con- 
tact than the much larger and more numerous areas 
associated with a sine-bar setup. 

To summarize, a taper micrometer is not only 
inherently a highly accurate measuring device, the 
use of which requires little training, but it also 
results in great savings with respect to both equip- 
ment costs and manpower utilization. 


Beryllium Fasteners Beat Gravity 


\) AND SATELLITE FASTENERS made from 
beryllium will be produced in a new exotic metals 
facility just opened by Standard Pressed Steel Co. 
The $100,000 pilot plant operation will fabricate 
beryllium, which is one-fourth the weight of steel 
and more costly than gold, into threaded parts. 

Less than half the weight of titanium and only 70 
percent that of aluminum, beryllium surpasses even 
these materials on a strength per pound basis. 

A beryllium bolt that can support a load of 125,- 
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000 psi is, on a strength-to-weight basis, the equiv- 
alent of a steel bolt with 500,000-psi tensile 
strength. But the strongest steel bolts made today 
are rated at only 260,000 psi. Thus, potentially, one 
pound of beryllium bolts can do the job of two 
pounds of the strongest steel bolts. 

Since beryllium is exceptionally notch-sensitive, 
its full strength potential is not yet realized in parts 
with notches such as threads or bolt heads. Work is 
being done to solve this problem. 
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: Fig. 1. Checking a tape-controlled 


programming for 


By Frank A. Twitchell* 


Sr. Design Engineer 
Norair, Div. of Northrop Corp. 
Hawthorne, Calif. 


: Careful planning for drafting and pro- 
gramming for numerical control of mill- 
ing machines can result in markedly in- 
creased savings. Such a system at Norair 
is described together with interesting 


and outstanding applications. 


N UMERICAL CONTROL by its very nature is a sys- 

tematic process and requires an orderly effort to 

achieve the economic and accuracy advantages that 

are possible through its use. Drafting and program- 

ming are basic operations for numerical control. 

. These operations translate part dimensions and tol- 
erances, cutter shape and size, cutting paths and 

Me sequences, and other data into numbers or codes 
representing numbers. Then, computation and in- 

terpolation converts the data into a form suitable 
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machine reproduction of a third-degree formula. 


to control milling machine operations. 

With the converted data recorded on tape or an- 
other suitable control medium, it is possible to 
machine one or more parts with simplified work- 
holders, Fig. 1, at nearly the same speed per part 
as if that part were one of hundreds made in a 
single production run on an automatic machine. 

When numerically controlled machines are used, 
an entirely new concept in drafting procedure may 
be justified. It will be necessary, however, to evalu- 
ate the need for and the desirability of producing 
parts with automatically controlled machine tools. 
Where numerically controlled machines can be em- 
ployed effectively in production, considerable sav- 
ings may be realized. 

Programmed machine control data may be pro- 
vided either in the initial drawing produced by en- 
gineering or tool drawings made for subsequent tool 
design planning. In any event coordination between 
engineering, manufacturing and planning must be 
on a cooperative basis. 

For numerically controlled machine tools, the 
Aircraft Industries Assn. has defined four classes of 
tape controls for machine tools. These are: 

1. Class I—Tape Template: In this contol, a given 
physical dimension on the tape is equal to or propor- 
tional to a dimension on the part. It is the utiliza- 
tion of an equivalent to a rolled-up template. This 
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Fig. 2. Two-view orthographic projection 


control can describe either one or two dimensions. 
Example: a riveter or drill press 
2. Class Il—Cycle Programmer: Tape is substituted 
for electrical or mechanical cycling devices, either 
simple or extremely complex, in this control. This 
class may control machinery, index the tools, acti- 
vate clamps, ete. 


. Class 


guides the spindle to a numerically defined point, 


Example: lathes, stretch presses 
Point-to-Point Locators: This tape contro] 


usually described in only two axes, and then cycles 

the operation. The path from one defined point to 

another is not controlled. Example: turret drill 
press, boring mill, hole spacers, ete. 

. Class IV——-Continuous Path Control: In this type of 
control, the path of the working tool is continuously 
controlled in at least two out of the three axes and 
may be controlled in three, five or more axes. Con- 
tours and complex curves can be produced by this 
method. Example: profilers, skin mills, spar mills. 


In a contouring system, programming, computing 
and interpolating are preparatory functions for 


automatically controlling machining operations. 
Programming involves numerical definitions of the 
part to be cut and of the machining operations to 
be performed. Then computing transforms these 
definitions to give necessary data for the tool center 
path, factoring into the calculations the shape and 
size of the tool and the desired part accuracy. 


\ 


\ here required, interpolating is used to expand the 
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of part, showing dimensioning points for programming. 


computed data into continuous positioning infor- 
mation, These data are used to provide continuous 
control of the machine tool and automatic operation 
of each controlled machine feed in accordance with 
the continuous positioning information supplied to 
the control from the punched tape. 


Information for Drawings 


Drawings, prepared primarily for parts to be pro- 
duced on 3-axis numerically controlled machines, 
should preferably be a two-view orthographic pro- 
jection. The principal view normally shows the 
profile or plan view surface to be numerically ma- 
chined, Fig. 2. The designer determines the number 
of points to be used in conjunction with the tool 
planner. Quantity of points need only be sufficient 
to completely define the part. Usually, a numbered 
point is required where a change of direction of a 
line or surface occurs. This is not unlike dimen- 
sional requirements of the conventional drawing 
system. In any event, the first consideration of the 
designer is the functional integrity of the part. 
Suitable dimensioning for this purpose will supply 
sufficient surface control for numerical planning. 

Drawings prepared initially for numerical control 
programming need be extremely accurate only when 
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Fig. 3. Representation 
of linear axes and loca- 
tion of workpiece in 
positive quadrant. An- 
gular rotation of axes 


is shown by a, b and c. X-Y PLANE 
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a system is used whereby information on the draw- 
ing is transferred directly to tape. Glass cloth might 
be used in such an application. Conventional vellum 
drawings, however, are sufficiently accurate to check 
point coordinates and functional accuracy of a given 
design. 

The other machine motions requiring description 
are the simple angular rotation and compound 
angular (tilt) motions. Simple angular rotation 
corresponds to the angles a, b and c, Fig. 3. Each 
is a rotation about the linear axes X, Y or Z, respec- 
tively. Also, each is generated in a clockwise direc- 
tion when looking in the plus direction down the 
corresponding X, Y or Z axis, Fig. 4. 

Such angular rotation positions the spindle axis 
so that it is no longer an X, Y or Z direction. In 
these cases, the angular spindle axis is labeled the 
P axis, Fig. 4. 

This is also the case when compound angular 
positioning takes place. Compound angular rota- 
tion of the spindle axis is defined by angles d, e 
and f, Fig. 4. These are thought of as taking place 
after one of the simple angular rotational motions 
a, b or c has been accomplished. 


Point Locations 


Engineering data to code a part drawing for 
processing involve: 


1. Straight lines: To identify a straight line it is nec- 
essary to determine the coordinates of the end points 


bo 


. Ares of circle: End points of straight lines inter- 
sected by arcs as well as centers and radii are re- 
quired to define circular arcs 


w 


3. Other defined curves: End points, centers and ap- 
plicable equations are needed to identify sections of 
ellipses, parabolas, etc. 


90 


+Z X-Z PLANE +¥ 


| PART IN WORK 


+X 


4. Nondefined curves: Set of points in space of suff- 
cient magnitude for desired accuracy is required to 
describe a smooth surface 

Radii used for cutters, etc., should utilize a stand- 
ard tool size whenever possible and be kept uniform 
throughout the part where practical. This is de- 
sirable because the tape or control medium is devel- 
oped automatically from established drawing loca- 
tion points plus an automatic compensation for the 
cutter size setback. 

Curved surfaces that are not functional should 
tend toward simplicity rather than complexity. For 
example, elliptical curves may be plotted with 
equations. Perhaps constant radii and center co- 
ordinates can be utilized. The draftsman need only 
specify the equation and the end points. 

Consideration should be given at this point to 
the drawing for numerical control of parts which 
have subsequent operations and are capable of being 
machined with the original fixture and setup. This 
would be accomplished by interrupted tape or con- 
trol medium programming such as at a cutter 
change point or part reorientation. 


Machine Axes Designations 


The linear axes of a conventional system are X, Y 
and Z, Fig. 3. They are always stated in alpha- 
betical order. When the axis has been oriented and 
the X-Y plane established with relation to the ma- 
chine tool, the rest of the geometry falls into place. 
Usually, the X axis is considered the first and basic 
reference axis. 

The workpiece is decimally dimensioned to ref- 
erence locations. These dimensions are shown by 
coordinates of the points, reference to a datum or 
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point common to all axes, which is chosen on an 
extremity or outside the part. The part is always 
shown in the positive quadrant. Assignment of the 
secondary horizontal cross-slide motion as the Y 
axis fixes the X-Y plane. The Z axis is perpen- 
dicular to this X-Y plane. 

The axes for defining these curves are identified 
as follows: 


X = Longitudinal axis left to right 
Y = Lateral axis front to back and 
Z= Vertical axis from bottom to top (depth) 


Specific tolerances which are different from the 
established title block tolerances should be shown 
decimally in a manner to coincide with the specific 
reference points involved. Such a tabulation is 
shown in Fig. 5 for points identified in Fig. 2. 
Recommended methods for dimensioning intersec- 
tions of curves and lines are shown in Fig. 6. 

Location points coordinated to a datum or point 
common to all axes on an extremity of the part 
provides realistic dimensioning when the numerical 
machine control drawing is to be utilized as a con- 
ventional vendor, machine shop, or inspection draw- 
ing. However, when being programmed for nu- 
merical control it has the following disadvantages: 


1. Programmed points need a cutter center or face off 
the working surface available before the machine 
operation begins and after machine cutter change 

2. Programming must offset for the cutter radius 


3. Programming must offset for cutter width when cir- 


cular side milling cutters are applied to parts with 
grooves, channel cuts and T-slots. 


Because the part to be produced is usually shown 
in the positive quadrant, all coordinate values are 
planned to be positive. This reduces the amount of 
error due to misused positive or negative values in 
programming. However, such errors will normally 
be detected when setting up a program. Parts and 
operations can be programmed to zero at the end 
of the run as a program and operation check. 


Advantages of Automatic Machine Control 


Numerically controlled milling is a useful and 
economical method for producing many parts, 
either simple or complex, and has the following 
advantages over conventional milling: 


1. Lead time is reduced. Tape can be produced faster 
than models or cams ; 

2. Tooling costs are reduced through the elimination of 
auxiliary tools such as cams and templates 

3. Weight savings in parts can be effected by designing 
and dimensioning to minimum tolerances due to the 
intrinsic accuracy of the system 

4. Skills of qualified engineers who prepare the tape 
are reflected in the part and in no way can be 
altered by the operator 

5. Part scrappage due to random errors is reduced, 
since each part is produced in a given lot in exact 
sequence on the same equipment 
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Fig. 4. Conventional axes X, Y and Z shown 
as primary machine motions. Corresponding 
axis rotations are indicated as a, b or c, re- 
spectively. Machine spindle axis, angularly 
positioned, is labeled P axis. 
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Coordinates and Tolerance Limits 
for Critical Points 
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Fig. 5. Tabulation of points in Fig. 2 show those 
tolerances which differ from the title block tolerances. 


Fig. 6. (below) Methods for dimensioning intersec- 
tions of curves and lines. Preferred and acceptable 
methods are shown. 


6. Reduction of inspection time is effected. After the 
first part has been inspected, a visual check is all 
that is required for following parts 

7. Automatically controlled feed rates increase tool life. 


Typical parts that are being successfully pro- 
grammed and machined at Norair include snark 


missile fin walls, empennage door panels, wing 


tank doors, and die cavities. On one typical job 
involving the production of a 2500-lb die mold, 
conventional methods require 390 hours and a total 
media cost of $800. The same die mold, produced 
by programming with numerical control involved 
only 36 hours to produce with a media cost of $2.50. 

Plotting equipment for use in verifying machine 
tool control tapes is being developed by several 
logistics equipment manufacturers. Such a develop- 
ment would provide an accurate method of checking 
programmed tapes. Prospective plotting and ortho- 
graphic views of the part could be produced prior 
to setup on the numerically controlled machine. 
Until tape-checking equipment becomes available, 
tape reliability can still be improved by a sys- 
tematic and thorough approach to every phase of 
tape making and machine operation. 
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New Billet Shear Eliminates Hooked Ends 


So up to 21% inches square are cut at speeds 
ranging up to 600 fpm on a billet mill flying 
shear designed and built by Birdsboro Steel Foun- 
dry and Machine Co. Through use of a two-throw 
crank, top and bottom knives are given an up-and- 
down cut shearing action which eliminates hooked 
ends. 
To eliminate expensive electrical drive equipment, 
the shear is powered by two variable-speed d-c mo- 


tors which run continuously. Each motor turns a 
flywheel pinion which meshes with a bull gear keyed 
to the end of a crankshaft. One crankshaft has a 
double throw action for actuating the knives and 
the other a single throw action for moving the knife 
head with the bar. Electrically timed air clutches 
initiate the crankshaft actions in proper sequence. 
The machine has been installed at the Monessen, Pa. 
plant of the Pittsburgh Steel Co. 
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Grinder Sharpens Cutters Automatically 


WHEEL DRESSING is initiated by control box at upper 
center. Variable torque motor at headstock holds 
cutter against toothrest at predetermined pressure. 


SADDLE PICKFEED can be set for either rough or finish grinding. 
Graduated dials provide a feed range of 0.00025 to 0.005 inch. 


por operation of a cutter grinder developed 

by Cincinnati Milling Machine Co. enables op- 
erators to sharpen cutters while maintaining produc- 
tion on the mill. A time-saving advantage of the 
grinder is programming of automatic wheel dressing 
at predetermined intervals. Advance of the diamond 
dresser is compensated for by a corresponding ad- 
vance of the saddle pickfeeds. When a machine set- 
up has been made, any number of identical cutters 
may be ground without further operator attention. 
To maintain concentricity, a cutter is rotated 180 
deg after rough grinding. By this method the effects 
of tool wear are minimized. 

In operation, a variable torque motor indexes the 
cutter into proper position again the toothrest. A 
second torque setting, preselected on the control 
panel, establishes correct pressure between cutter 
tooth and toothrest. A limit switch indexes the 
cutter at the end of each tooth grind. 
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Power Controls Increase Lathe Efficiency 


A" machine motions are power-controlled for in- 
creased efficiency on the Bullard vertical turret 
lathe illustrated. Tool slide movement is controlled 
by a horizontally swinging arm and is infinitely 
variable from 0 to 9 fpm. The tool slides can be 
moved horizontally, vertically or at 45 deg angles. 
Clock type dials with dual pointers provide visual 
control of the head for accurate and fast positioning 
of cutting tools. Graduated in tenths and thou- 
sandths of an inch, the dials remain stationary while 
pointers rotate to indicate head position. 
Nonproductive time in machining is reduced by 
coupling feed rates with table rotation. Table speeds 
can be varied without changing the speed-feed ratio. 
Feed ratios can be altered to match changes in stock 
removal conditions or to adjust for tool wear with- 
out stopping the machine. 


TOOL SLIDE MOVEMENTS are actuated by handle beneath 
control box at center. Dials on box are used to govern 
tool position relative to workpiece. 


BELOW—Separate dial systems and control panels on 
larger lathe enable the operator to watch and control 
machining operations, at either side of the table. 
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Three-Head Machine Grinds Seven-Foot Bearings 


Ree with outside diameters greater than seven feet are finished on a 
vertical chucking grinder built for Timken Roller Bearing Co. Over 20 ft 
long and nearly 15 ft high, the machine is capable of grinding large bearing 
cups, cones or thrust raceways to within 0.0002 TIR. 

To obtain maximum versatility, the machine is equipped with three grinding 
heads, each of which has a special function. All heads are mounted on hydraul- 
ically controlled slides and are adjustable for variation in grinding wheel angles. 
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Two-Way Shuttle Machine Has Standard Components 


tilizing a single fixture and a two-way shuttle 

mechanism, a machine developed by F. Jos. 
Lamb Co. of Detroit taps, chamfers and reams 
horizontally and vertically on three faces of tractor 
transmission cases. Low production requirements 
permit shuttling of the fixture and part, eliminating 
the need for more complex handling, positioning 
and clamping mechanisms. Tooling costs are mini- 
mized through the use of standard taps, reamers 
and chamfering tools. The use of basically stand- 
ard components permits alteration of the machine 
to meet design changes. 

To start a machining cycle, the workpiece is 
loaded manually, positioned on locating pins and 
hydraulically clamped. The herizontal slide unit 
then advances and performs two tapping and three 
chamfering operations. After the fixture is shuttled 
to the second station, the slide unit reams three 
holes, the tapping head taps four holes and a 
vertical quill unit reams one hole. 
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Fig. 1. Carbide bar positioned for boring of the powder chamber in a 120mm gun tube. 


By Leo T. Parker* 


Project Leader 
Production Methods Unit 
Operations Div. 
Watervliet Arsenal 
Watervliet, N. Y. 


Rigidity of carbide makes it an excellent 
material for long boring bars. Close 
tolerances can be held and metal remov- 
al rates are higher than with steel bars. 


‘:; ARBIDE CUTTING TOOLS can increase productivity 
tremendously. In some operations, however, it has 
not been possible to take full advantage of their in- 
herent potential because of limitations in the ma- 
chine or in the cutting toolholder. One solution is 
to make the toolholders themselves of carbide to 
take full advantage of the rigidity and vibration 
damping characteristics of this material. At Water- 


*Senior member ASTE Hendrick Hudson chapter. 
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viiet Arsenal, a hollow carbide boring bar has given 
outstanding results in machining the long contour 
of the powder chamber in gun tubes, Fig. 1. The 
gun tubes are alloy steel with a 375-400 Brinell 
average hardness. Yield strength is 150,000-180,000 
psi. The boring bar operation requires a 125- 
microinch (rms) finish. Powder chambers are ma- 
chined in a hollow-spindle turret lathe, Fig. 2. 

Until a few years ago, high-speed steel contour 
reamers were used to develop the finish form on all 
gun tubes. The contour was developed in four steps. 
First, a high-speed steel step reamer removed the 
bulk of the excess stock. A second reamer then re- 
moved the steps and roughed in the contour. The 
finished contour was developed by a finish form 
reamer. After reaming, the chamber was polished 
in a separate benching operation. Because of the 
slow feeds and speeds required when reaming with 
high-speed steel, these operations were long and 
costly. Also the cost of the rough and finish con- 
tour form reamers was high. 

Although the reaming method is still used for 
large gun tubes and for small production quantities, 
it has been largely replaced by rough and semifinish 
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Fig. 2. Setup for ma- 
chining powder cham- 
ber. Here contour 
reamers are being used. 
Same basic setup is 
used for boring. 


boring operations, using an air-cylinder tracing de- 
vice and a carbide cutting tool. In early attempts 
at boring, the tool was held in a long steel boring 
bar. After boring, the chamber was finish ground 
to size in an internal grinder. With the new method, 
tooling costs were reduced but, because of the in- 
herent qualities of vibration and deflection in the 
steel bar, the results were far from satisfactory. 

This deflection was caused by the high ratio of 
bar length to bar diameter (8:1). In contour bor- 
ing, it was desired to semifinish the bore to within 
0.015 inch of finish size prior to grinding to size. 
Because of deflection, it was impossible to maintain 
0.015 inch of grinding stock for the full length of 
the contour. Invariably, the rear end of the bore 
would have 0.030 to 0.050 inch of stock remaining. 
The condition was partially corrected by making 
several passes, with each pass removing a little more 
stock in the rear end of the bore. Although this 
method was more economical than reaming, it was 
felt that further reduction in time was possible. 

In an effort to solve this problem, various styles 
of brazed-on carbide tools were tried. Use of the 
harder carbide grades was impractical because of 
brazing problems, and the excessive vibration caused 
premature tool failure through rapid tool wear and 
flaking of the top face of the tool. 

With the advent of throwaway carbide inserts, 
harder carbides were used but vibration problems 
became more critical, since vibration caused more 
uneven tool wear and flaking than was encountered 
with the softer carbide grades. 

The next improvement was dictated by serious 
operational limitations encountered when machin- 
ing the powder chambers of 90mm gun tubes. Five 
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hours were required for semifinishing the contour, 
with approximately 1.200-inch stock removal, and 
as many as eleven passes were needed to meet the 
0.015-inch requirement for the finishing operation. 
Accordingly, carbide reinforcing strips along the 
steel bar were tried, Fig. 3. These were brazed on. 

Immediate improvements were obtained. Ma- 
chining time was decreased to two hours and the 
number of finish passes was reduced to four. Vi- 
bration was decreased to a point where the use of 
harder carbide grades for the throwaway inserts 
was practicable. Flaking of the top surface of the 
tool was reduced to a minimum and only one cut- 
ting edge was used for each gun tube. Previously, 
one cutting edge was used per pass. Bore-size con- 
sistency was improved to within 0.015-0.020 inch 
for the full length of contour. This reduced the 
time required for grinding. 

An additional advantage derived from the use 
of carbide strips was the reduction of bar diameter. 
Because of the deflection problem, the steel bar was 
designed as large as possible. Chip flow was there- 


Reaming versus Boring 
Reinforced Carbide 


Operating High-Speed Steel 


Variable Steel Reamer Bar Bar Bar 2 
Gun size, mm 120 76 90 76 90 120 q 
Speed, rpm 6 120 81 1% 150 £150 


Speed, fpm 9 100 82 150 165 220 
Feed, ipr 0.060 0.015 0.012 0.015 0.018 0.020 
Depth of cut, in. —— 0.100 0.100 0.125 0.125 0.250 
Overhang, in. oe 27 28 27 28 43.5 
Deflection, In. — 0.060 0.050 0.010 0.010 0.002 
Passes, No. — ll 12 5 5 7 

Time, hr 92 5 5 2 2 4 
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Fig. 3. Boring bar with carbide reinforcing strips. 


fore restricted. It is important that chips have room 
to be washed out of the bore by the coolant; other- 
wise they may pack around the bar, score the finish 
or restrict bar movement. 

Use of carbide strips for reinforcement was suc- 
cessful in a bore of 24-inch length and such bars 
were applied for the machining of several thousand 
gun tubes, including 76mm, 90mm and 106mm mod- 
els. In late 1957 a boring bar was required to 
machine a 120mm gun tube. This gun tube has a 
powder chamber 40 inches long and a bar length to 
diameter ratio of approximately 12:1. A steel bar 
was tried out but was unsuccessful. With the steel 
bar bore size variance from breech end to muzzle 
end of the chamber was 0.050 to 0.060 inch. Because 
of this size variance, the decision was made to use 
special high-speed steel contour reamers. Opera- 
tional time to semifinish the powder chamber prior 
to grinding was 9.2 hours. Cost of the special pow- 
der chamber reamer was $120.84 per tube. 

The possibility of using carbide reinforcing strips 
was investigated, but the 4.700-inch bore size limited 
the boring bar diameter. A carbide boring bar was 
suggested as being more practical. The boring bar 
ultimately developed is of tungsten carbide and is 
3.500 inches in diameter on the small end and 5.000 
inches in diameter on the larger end, to fit the ma- 
chine turret. Over-all length is 64.500 inches. 

First test results were highly successful. Vibration 
and deflection problems were practically eliminated. 
Depth of cut was 0.200 inch, feed was 0.02 ipr and 
speed was 150 fpm. The entire cost was amortized 
in six months. A comparison of the production re- 
sults obtained from the carbide bar with those from 
previous methods is shown in the accompanying 
table. The fact that depth of cut with the carbide 
bar is double that possible with the carbide-rein- 
forced steel bar—despite the 64 percent increase 
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in bar length—is particularly noteworthy. Savings 
over the reaming method are nearly $107 per tube; 
savings over the use of a bar with carbide strip re- 
inforcements are almost $33 per hube. These savings 
are based on a production run of 100 pieces. 

Precision-ground 14-inch square throwaway in- 
serts of a C-8 grade of carbide are used. Lead angle 
is 15 deg. The cutting fluid is a water-soluble emul- 
sion. As a result of the success with the carbide 
boring bar for 120mm gun tubes, it has been de- 
cided to use carbide boring bars for all similar op- 
erations where production quantities are sufficient 
to warrant their use. The carbide bars are definitely 
superior to the steel bars with carbide reinforcing 
strips. It may also be possible to use carbide bars 
for the quills used for finish grinding the powder 
chambers. This would result in faster operation 
and improved accuracy. 


“And regarding a production boost in this de- 
partment, send out a box of thumbtacks!” 
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SELECTING 


from stock lengths 


By Raymond D. Bohannon* 


Standards Engineer 


Kingsbury Machine Tool Corp. 


Keene, N. H. 


Problems of cutting off stock springs to 
Jength can be solved with simple pro- 
portion charts. The author shows how 
to set up the charts and illustrates sev- 
eral ways in which they may be used. 


I, MANY MANUFACTURING PLANTS, compression 
springs are stocked in long lengths and cut to length 
as required for use. In such cases it is convenient 
to have a quick method for determining the appro- 
priate length required for a specific application. 
Assuming a constant modulus of elasticity, the 
total deflection of a compression spring is directly 
proportional to the compressive load and also to 
the number of active spring coils, or, the length of 
the spring. This relationship can be represented 
on a proportion chart, and the chart used to find the 
value of any one of the three variables under speci- 
fied conditions for a segment of the original spring. 
The method of constructing such a chart is shown 
in Fig. 1. The vertical scale on the left, BC, repre- 
sents the length of the original spring and is cali- 
brated from zero to the free length of the spring. 
On the other side of this line, values of load are 
placed corresponding to deflections on the spring 
length scale. The length of the load scale, CD, is 
equal to the total deflection of the spring when com- 
pressed to solid height, or, the free length minus 
the solid height. A convenient distance from the 
scale a point A is selected and the triangle ABC 
constructed, A line is drawn from point A to the 


*Senior member ASTE Monadnock chapter. 
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value of solid height on the length scale at D. Any 
vertical line EF, since it is parallel to BC will be di- 
vided in the same proportion as BC by line AD. A 
chart is constructed for each spring carried in stock. 
Data for the chart scales are obtained from the 
spring specifications. 

A typical chart is shown in Fig. 2. The spring 
used in this case has a free length of 18 inches and 
load of 83.3 lb at the solid height. These values are 
used to plot the scales as shown. 

The following examples of spring selection prob- 
lems illustrate the use of the proportional charts: 


Spring Length from Load and Deflection: 
Suppose the spring in Fig. 2. is to be cut off to a 
length such that when a load of 30 |b is impressed 
upon it, the compressed length will be 7 inches. The 
solution to this problem is shown in Fig. 2, and the 
steps are numbered in order. A line (1) is drawn 
from point A to the load scale at 30 lb. A horizontal 
line (2) is then drawn from the 7-inch point on the 
length scale to intersect this line. This intersection 
determines the location of the vertical line repre- 
senting cut-off spring. The height is projected hori- 
zontally to the length scale on the left (3) giving 
914 inches as the required cutoff length. 


Load from Deflection: If the spring in the 
foregoing example is compressed to a length of 4 
inches, what is the load? This solution is also 
shown in Fig. 2. Draw a horizontal line from the 4- 
inch length on the scale (4) to intersect the vertical 
line. Draw a line (5) through point A through the 
intersection and extend it to the load scale. The 
value of the load at this condition is 72 lb. 
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Fig. 1. Construction of proportion chart 
for solution of spring cutoff problems. 
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(any convenient size) 
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Fig. 2. Solutions of determining 
cutoff length from load and de- 
flection, and load from deflection. 
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Fig. 3. Solution for finding 
load at a_ given deflection 
from length of spring segment. 


Spring Length (in) 


3in. stroke 
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Load from Length and Stroke: Consider 
again the spring stock used in the first two examples. 
If this spring were cut off to a free length of 7 
inches, what would the load be when the length has 
been compressed 3 inches? 

This solution is shown in Fig. 3. The cutoff length 
of 7 inches is projected (1) from the length scale 
to the hypotenuse of the triangle. This determines 
the position of the line representing the spring seg- 
ment. Move down this segment line 3 inches as 
shown on the length scale (2). The answer of 55 


lb on the load scale is shown by line (3). 


Length from Load and Stroke: Another ex- 
ample of the same spring is shown in Fig. 4. It is 
required to have a 20 lb load at the beginning of a 
7 inch stroke. At the end of the stroke, the spring 
will be compressed to solid height. How long should 
the spring be cut off? 

Draw a line (1) from 20 lb on the load scale to 


Spring Length (in) 


point A. Then draw a line 7 inches from and par- 
allel to the proportion line (2). Where these two 
lines intersect, draw a vertical line. This line shows 
that the spring should be cut 141% inches long (3). 


Load from Deflection: If a stock spring with 
a free length of 1014 inches were cut off at 8 inches 
and compressed 1 inch, what would be the load? 
With a working stroke of 2.75 inches, what is the 
load at the end of the stroke? The solution is per- 
formed as shown in Fig. 5. The load at the deflec- 
tion of one inch is 10 lb. At the end of the stroke 
the solid height is reached and the load is 40 lb. 


The examples discussed illustrate most of the 
problems involved in cut off spring selection. Other 
problems may be encountered in which the infor- 
mation needed is of the same nature as the given 
data in these examples. Such problems are solved 
simply by reversing the steps shown in the examples. 


Fig. 4. Solution for determining cutoff 
length from load and maximum stroke. 


Fig. 5. Solution for finding loads at the 
beginning and end of a working stroke. 
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STAINLESS STEEL CASTING for a turbine housing assembly is machined in four chuckings 
using carbide and high-speed steel tools on a Warner & Swasey No. 3 universal tur- 
ret lathe. The part requires machining to within 0.001 inch on four-inch diameters, 
with surface finish to 32 microinches rms and concentricity within 0.002 TIR. To as- 
sure accuracy, the workpiece is held in a special face plate adapter during finishing. 
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CAR BODY side assemblies 
are welded to a floor pan 
at Chrysler Corp. pre- 
production pilot plant in 
Detroit. Quality control 
program carried out at the 
plant pretests parts, tools 
and assembly techniques 
before volume production 
assembly is begun. 


UNSIMILAR PARTS are lined up on a planer-miller at 
Buhr Machine Co. so that the surface of each can be 
milled in one setup. Two 25-foot tables on the 
machine can be joined together for big pieces or 
loads of parts, or can be used separately so one table 


can be loaded while parts on the other can be 


machined. Parts are standardized units for special 


multiple-operation machine tools. 
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NUMERICALLY CONTROLLED combination milling, housings or forgings of the size and type that would 
drilling and boring operations are carried out on a roughly fit into a 18-inch cube are processed. Gen- 
Kearney & Trecker Milwaukee-Matic at Boeing Air- eral Electric point-to-point equipment is used for 


plane Co. Various aircraft parts such as elbows, tape control, programmed manually or by computer. 


ALUMINUM RIVETS are cold spun with carbide tools during 
an automatic cycle at 36,000 rpm. A light initial contact 
heats the rivet. The tool is then retracted to permit mist 
spray lubrication and moved down again to complete 
the riveting. Tools are Kennametal grade K82 carbide. 


AUTOMATIC PIPE WELDING machine completes 
a pass on 8-inch aluminum pipe in 17 
seconds. Developed by Alcoa, the unit is 
used to join 40-foot pipe sections in the field. 
Inert-gas-shielded-arc consumable process is 
used. Wire electrode feeds from a spool to 
the pipe joint. Backup rings are not needed. 
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SPECIAL REWIND LINE reduces the amount of tension 
in steel strip before it goes to annealing furnace by 


electrically controlling bridle. This tension reduc- 

tion prevents sticking resulting from the annealing 

process. Line, built by E. W. Bliss Co., has, along 

at work with the bridle, a mandrel type pay-off reel, a ten- 


sion reel, two coil buggies and a pinch roll. 


HIGH-STRENGTH, heat-resistant alloy tubing is swaged from two to one-half inch 
diameter in eight stages utilizing nested aluminum tubing to prevent collapse during 
the process. A standard engine lathe is used as the power source with conventional 
drawing dies of Ampco bronze. Process was developed at Boeing Airplane Co. 
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OPERATOR loads a looper 
drive eccentric for an in- 
dustrial sewing machine 
into a drawbar fixture in 
a Heald Model 171 Gage- 
matic. The machine, 
equipped with 30 sets of 
additional] fixture equip- 
ment and two high-fre- 
quency heads in addition 
to the belt-driven head, 
grinds bores of 47 dif- 
ferent parts at Union 
Special Machinery Co. 


DUMMY SUBASSEMBLIES, meters and other integral components 
made of wood are placed in wooden mockups at Librascope, 
Inc, to determine the best arrangement of computer components 
from the standpoint of production and servicing. When a 


mockup is completely assembled, cable harnesses are prepared 


on a special mockup board and provisions are made for 
special channels, clamps or other devices for holding the cables. 
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cause 
grinding 
rejects 


By T. E. Douglass 


Assistant to the President 
Simonds Worden White Co. 
Dayton, Ohio 


Inferior surface finish, often attributed 
to an unbalanced grinding wheel, may 
be caused by machine vibration. Fast 
detection, analysis and correction of 
vibration at its source is possible with 
electronic checking equipment. As a 
preventive maintenance tool, it can 
lengthen the life of capital equipment. 


> RFACE FINISH is usually considered solely as a 
function of the grinding wheel. If a balanced wheel 
of proper grit and bond is used, it is expected to 
produce an acceptable finish. Usually it does, but 
in work requiring a fine finish. machine vibrations 
as well as wheel balance must be investigated as 
causes of surface imperfections. 

Finish grinding of rolls, Fig. 1. used in foil manu- 
facture is an example of the necessity of eliminating 
vibration to produce a fine finish. All imperfections 
in the surface of the rolls will be reproduced on the 
surface of the foil. Because some steel foils used 
for memory cores in electronic computers are rolled 
to a thickness of 0.000125 inch, surface finish of 
the rolls is a factor of major importance. Other 
examples of stringent finish requirements are found 
in the missile and paper-cutting industries. Missile 
nose cones require surface finishes on the order of 
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Fig. 1. Grinding of rolls used 
in the production of steel foil. 


two microinches. In the manufacture of paper cut- 
ting knives, a finish of three microinches is required. 
Extremely fine finishes are mandatory if these and 
other high-precision products are to function prop- 
erly. 

If vibration is established as the cause of surface 
flaws, it is necessary to determine whether the source 
is internal or external. If internal, it may be traced 
to the wheel or mechanism in the machine. If exter- 
nal, vibration dampeners may be necessary on the 
machine mountings. In extreme cases it may be 
necessary to isolate the entire machine foundation 
to minimize extraneous vibrations originating in 
sources outside the grinding machine. 


Unbalance: Displacement of the center of grav- 
ity of a rotating part is called unbalance. When an 
operator mounts a grinding wheel, he balances the 
system by truing the wheel and adjusting the 
weights. This practice must be followed although 
the wheel may have been perfected and electronical- 
ly balanced by the manufacturer. 

The magnitude of centrifugal force produced by 
unbalance is a function of the speed of rotation. 
This force, which is the cause of vibration, increases 
as the square of the speed of rotation. As shown in 
Fig. 2, one ounce-inch of unbalance in a part rotat- 
ing at 500 rpm produces 0.443 |b of centrifugal 
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Fig. 2. Relationship between vibration and speed of 
rotation. Unit of displacement is one ounce-inch. 


Fig. 3. Sketch showing forces causing dynamic un- 
balance in rotating machine components. 


force each time the part makes one rotation. At 
5000 rpm, vibrational force has increased to 44.3 |b. 

Principle sources of unbalance in rotating parts 
include: 


1. Mechanical looseness, pounding and misalignment 

2. Torque pulse vibrations in electric motors 

3. Belt vibrations 

. Oil whirl in lubricated sleeve bearings 

. Aerodynamic vibration in bladed fans 

. Unmachined portions of castings or forgings which 
are not concentric or symmetrical with the axis of 
rotation 


. Lack of homogeneity in materials. 


. Nonsymmetrical distortion of a body while running 
at operating speeds 
9. Eccentricity of the inner race of ball bearings 


10. Bent shafts, chipped gears and worn parts. 


Types of Unbalance: Both static and dynamic 
unbalance can occur in a rotating part. Static un- 
balance occurs whenever the center of gravity of a 
system does not lie on its rotational axis. It is most 
easily observed by mounting the part on horizontal, 
parallel knife-edges commonly used for balancing 
grinding wheels. 

Dynamic or couple unbalance is represented by 
two equal weights on opposite sides and at opposite 
ends of a rotating part. It occurs if the principal 
inertia axis of the rotating body forms an angle 
with the rotational axis, Fig. 3. When not restrained 
by bearings, the rotational axis will generate inter- 
secting cones about the principal axis. 

It is possible for a system to be in perfect static 
balance and show characteristics of dynamic unbal- 
ance during rotation. This is because the centrifugal 
forces of the two weights are not in the same plane 
perpendicular to the axis of rotation. These forces 
create a couple which acts upon the shaft, produc- 
ing a vibratory motion at the journals. This vibra- 
tion will result in a poor surface finish which is 
often attributed to the wheel. 

Due to their comparatively short axial lengths, 
grinding wheels are usually adjusted for static un- 
balance only. This condition is corrected by the 
addition of one counterweight. Many other parts 
of the machine such as shafts and armatures, how- 
ever, are affected by dynamic unbalance which must 
be removed by the addition of a series of counter- 
weights in two planes. 


Balancing Methods: If internal vibration has 
been established as the cause of inferior surface fin- 
ish, it is necessary to locate the faulty component. 
This can be done by trial and error—generally a 
tedious, costly process—or by the use of electronic 
test equipment. The use of electronic methods. 
is preferable because it enables the operator to 
measure magnitude of vibration and to identify 
faulty components while the grinder is in operation. 
In many cases unbalance can be corrected without 
removing the defective part from the grinder. 

Electronic equipment has also made it possible to 
balance grinding wheels without removing them 
from the machine. In one plant, time spent for 
mounting a wheel has been reduced from two hours 
to fifteen minutes through the use of electronic 
balancers. In many instances vibration tolerance 
ranges have been established for the grinder as a 
unit. When the over-all level of vibration exceeds 
a prescribed range, the machine components are 
rebalanced. This technique is being used increas- 
ingly as a preventive maintenance tool. 
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CAST-TO-SIZE DIES 


prove economical 


. 


By H. A. Bachman Casting Technique: The major difference in 
Production Analysis and Cost Estimating manufacturing cast-to-size castings and conventional 
and castings is in the patterns required. In conventional 
foundry practice, patterns originate from a pine 
‘ — model of the desired part or from a plastic skin 
Manufacturing Engineering Process and Development z 
Chrysler Corp fitted to that model. Generous allowances are made 
Detroit, Mich. in the pattern for metal shrinkage and machine 
} 8 


stock. Finer details of configuration are largely 
ignored because of the excess stock required for 
machining. These details must be reproduced from 


Casting to size is a practical process for a “keller cast” by a keller, hydrotel or milling 
fabrication of some draw dies. Judicious machine. Time required for machining is propor- 
application of the process can result in tional to the complexity of part configuration. : 


Cast-to-size patterns, however, must originate 
reduced lead time and dollar savings in I 


from precise master models. Accuracy of this type 
of casting is dependent upon the accuracy of the 
model. Allowance for metal shrinkage must be made 
in the master. This can be accomplished by expan- 
sion plaster, which expands after being poured. 
Plaster expansion can be controlled and frozen at a 


draw and form die tooling programs. 


Rie stRY is making increased use of cast-to-size 
castings in an effort to reduce machine time required 
for draw die fabrication, Fig. 1. Conventional cast- 
ings, particularly those used in automotive manu- 
facture, normally require the removal of 1 to 34 
inch of stock. The amount removed is dependent 
upon size of the casting, complexity of its con- 
figuration and the accuracy of its pattern. 

By contrast, cast-to-size castings require a mini- 
mum of machining and spotting. Such castings, 
upon cooling, are theoretically at finish size. De- 
tails of configuration are complete and dimensional- 
ly correct. Deviations from exact finish size are 
due to inaccurate patterns or poor foundry tech- 
niques. 

Proponents of the process contend that increased 
surface hardness which results from casting to size 
increases die and punch life. However, any com- 
parison of the metallurgical aspects of the two 
processes is irrelevant in most cases. Selection of 
either process is dependent on a comparison of the 
economies each system offers. Such economies vary 


: : Fig. 1. R body-lock pill t f di 
with the shape of the castings. 


fabricated with cast-to-size castings. 
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Table 1—Factors Affecting Choice 
of Casting Methods 


Cast-to-size Conventional 


Material cost, $ 675 523 
Time to construct patterns 

man-hours 200 120 
Time to machine and spot the 

punch and pad, man-hours 551 


Table 2—Time Required to Machine 
and Spot Castings 


Die Cast-to-Size Conventional 


Flange die 
Draw die 
Restrike die 


// 
/ 


j 
TTS 7 7 // 


<-Pad N Punch 


Fig. 2. Section of draw die showing ecast-to-size details. 


desired point by various techniques. 

After the expansion plaster has been frozen at the 
correct size, it can be used to make a foundry pat- 
tern. Precautions which must be observed are: 

1. Wall thickness should be as uniform as possible 

2. Fillets should be used wherever sections form right 

angles 
3. Vertical walls and core boxes must have some draft 
1. Nails must be set and resultant holes filled 

5. All surfaces must be smooth and free of cracks. 

It is recommended that lacquer or some surface 
sealer be used on all wood surfaces. Plaster laid 
directly on a raw wood surface may lift and form 
an undesirable back-drafted condition. Because the 
finished casting will be a direct reproduction of 
the pattern, detail accuracy and finish determine 
the success or failure of cast-to-size castings. 


Diemaking: Cast-to-size castings are taken 
directly from the foundry to the punch-finishing 
department. No preparatory machining of configu- 
ration is required. To correct minor discrepancies. 
the punch is spotted conventionally. 

While the punch is being finished, a cut is taken 
off the base of the female (die) casting. Punch and 
die are then brought together and placed in a 
spotting press. The punch is shimmed to place it 
in a plane parallel to the base of the die. The die 
is then spotted to the configuration of the punch 
by conventional methods. 

When the female casting has been spotted, a line 
parallel to the press bed is scribed on the punch 
base. This setup line is used to machine the base 
in a plane parallel to the die base. 

This is one method of die construction but other 
methods now being developed will be equally ef- 
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fective. A basic consideration in any method is that 
very little room for error in alignment exists between 
two cast-to-size details, Fig. 2. 


Economies: Cast-to-size castings can effect sav- 
ings in keller time on certain jobs. On other jobs 
conventional castings are more economical. Before 
specifying cast-to-size castings, tool engineers should 
evaluate die designs on the basis of the following: 

1. Estimated casting weight 
. Estimated pattern cost differential 


3. Estimated savings in keller-cast requirements 


Estimated savings in machine time. 

Cast-to-size castings are more expensive than con- 
ventional castings and their patterns cost more to 
fabricate. The cast-to-size process does not require 
fabrication of keller casts and it will effect savings 
in keller time. If estimated machining and keller- 
cast savings exceed higher material and pattern 
costs, casting-to-size should be specified. 

Chrysler Corp. has made several evaluations of 
the process by comparing costs of right and left- 
hand dies where one set of dies is built conven- 
tionally and the other with cast-to-size castings. To 
eliminate any cost differential existing between ven- 
dors, all dies were purchased from the same source. 

One set of dies selected was the rear body-lock 
pillar shown in Fig. 1. The draw die punch and 
pad were the only cast-to-size details, so only these 
details are reflected in the comparison chart, TABLE 
1. Comparative results of these two dies are not 
sufficient to establish a basis for general policy 
decisions. However, they do indicate that cast-to- 
size castings are feasible for certain dies. 

A comparison chart for punches and pads, TABLE 
2. shows similar results. No constant ratio can 
emerge because the degree of configuration is vari- 
able. As configuration grows more complex, the 
ratio becomes more favorable to cast-to-size castings. 
In other cases where castings have large open sur- 
faces, conventional castings are preferable. 

Initial experiments with a cast-to-size program 
should be limited to castings showing the greatest 
probability of success. Dies for unexposed panels 
requiring medium to small punches with a high 
degree of configuration are ideal for such experi- 
mentation. As experience is gained by foundries, 
patternmakers and customers, it will become less 
difficult to decide which process to specify. 
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By George Kloote 


Chief Engineer 
Haskelite Manufacturing Corp. 
Grand Rapids, Mich. 


Properties of phenolic-treated 
woods have proved advantageous 
not only for die models but also for 
steel-rule dies, master models and 
shell-molding patterns. 
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1. Checking with template to assure fit on the 
rear section of a die model for a Ford quarter panel. 


proves dimensionally stable 


M ANY MATERIALS have been used for die models, 
Fig. 1. One of the best of these is wood, which is 
easily worked with common tools. The advantages 
of this workability are often offset, however, by 
lack of dimensional stability. 

Most satisfactory wood for die models is ma- 
hogany. Yet mahogany has its drawbacks. It is 
highly sensitive to changes in humidity, expanding 
as the humidity rises and contracting as it lessens. 

Since the making of a model might entail as 
much as 4000 hours, or two man-years of work, 
with the accompanying capital expenditure, it be- 
came increasingly necessary to find a new material 
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Fig. 2. End view of die models showing irregularities 
of model made of untreated wood and smoothness of 
model made from treated wood after both had been 
exposed to high relative humidity for one month. 


to eliminate as much as possible the changes in the 
model during fabrication. For this reason the Ford 
Motor Co. engineering and research staff worked 
closely with the United States Department of Agri- 
culture’s Forest Products Laboratory to find a way 
of reducing the instability of mahogany. 

During this research, mahogany was split into 
strips one-tenth inch thick, treated with phenolic 
resin-forming chemicals and then cured. It was 
found that the resin, formed within the walls of the 
cells of the wood, makes it about 70 percent more 
stable than any other wood known. These strips. 
glued together to almost any thickness desired, have 
the workability of the original mahogany yet main- 
tain the dimensional stability which is characteristic 
of the thin slabs. This stability is shown in the test 
block in Fig. 2 

The material, named impreg, is supplied in slabs 
or planks about eight feet long and one inch thick. 
with width varying up to 14 inches. Because of the 
nature of the material it is possible to use these 
planks as received instead of having to dress them 
as had been necessary with the Honduran ma- 
hogany. Savings of up to 25 percent are made at 
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Ford through this factor in material use. Planks 
are glued together to form blocks of whatever size 
is required by the die model to be made, and 
bracing of the same material also is formed. 

One difference was noted in the mahogany after 
treatment. In the forming of sharp edges, impreg 
exhibits a little more britttleness than does the 
untreated wood. However, this was not found to 
be a serious problem. 

Continuing research at Ford and the Forest Prod- 
ucts Laboratory indicated that cativo wood, which 
is in much greater supply than mahogany, serves 
as well in the impreg. No marked differences have 
been noted in either stability or workability. 

As it is currently used at Ford, the impreg is 
formed with the same tools that are used with 
mahogany. In most cases they are regular high- 
speed tools, although carbides are sometimes used. 
As in most die model making, aluminum templates 
are used to assure accuracy in the model. 

When a model has been completed the impreg 
is treated with clear lacquer and a lacquer sealer. 
It is then ready to be kellered. Engineeering 
changes which may occur from time to time are 
incorporated on the die model with no difficulty. 

Although impreg is more expensive than un- 
treated mahogany, about 20 percent of the major 
cost of making a die model is eliminated, since that 
much is consumed in correcting dimensional move- 
ment. Still further economies have come about with 
the reduction of the cost of the material, which has 
dropped 50 percent since it was first manufactured 
by the Haskelite Manufacturing Corp. at the re- 
quest of Ford. At the present time Ford uses 
impreg from two makers in order to assure a steady 
supply, since Ford alone uses more than 100,000 
sq ft in one year’s die models. 

Thus, in its unending search for better ways of 
production, the automotive industry has again de- 
veloped a material which not only aids that industry 


but also has potential benefit to other industries. 


“It just doesn’t like that particular operator.” 
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welding developments 
... new tools for production 


By J. Frederick Parr 


Associate Editor 


Keeping abreast of technological de- 
velopment is a vexing task for engineers. 
An over-all picture of one manufactur- 
ing phase is hard to develop from peri- 
odie partial exposure to new technology. 
Presented here is a summary of recent 
developments in the field of pressure 
and are welding designed to give an up- 
to-date review of the subject. 


As NEW DEMANDS have been placed on the scienc: 
of welding, the challenges have been met with new 
techniques and equipment as well as improvements 
and modifications of older processes. 

Two groups of welding operations which have 
undergone considerable advancement and growth 
recently are arc and pressure welding. 


Electric Beam Welding 


Perhaps the most spectacular of recent welding 
developments is the introduction of electron beam 
welding. This process is unusual in that welding 
heat is produced by bombardment of the metal sur- 
face with a stream of electrons, Fig. 1. The material 
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Fig. 1. Operator observes electron beam welding 
process inside high-vacuum chamber. Process affords 
high weld penetration without contamination. 


to be welded is placed in a chamber under a high 
vacuum, Fig. 2. The beam is focused on the metal 
magnetically or electrostatically and can be made 
as small as ‘4, inch in diameter. Differences in 
equipment developed by various manufacturers lie 
largely in the manner of beam focusing. 


Applications: Upon impingement of the electron 
beam on the metal surface both melting and vapori- 
zation occur, forming a crater at the metal surface. 
Formation of this crater results in extraordinarily 
high penetration. Tests have indicated that a ratio 
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of depth to fusion width of 2 to 1 may be obtained. 
Since the metal is vaporized in a vacuum no con- 
tamination from the atmosphere can occur. In fact. 
the fused zone is often more pure than the parent 
metal since impurities boil off at the high tempera- 
tures attained. Resultant welds are stronger, more 
ductile and are free from porosity and slag in- 
clusions. The high purity of welds is one of the 
main advantages over any other welding technique. 
There is an inherent safety feature in electron beam 
equipment inasmuch as failure of the vacuum is 
accompanied by failure of the electron beam which 
will not transverse a space not under high vacuum. 

Highly reactive or refractory metals such as 
beryllium, molybdenum, tantalum, zirconium and 
hafnium which are difficult or impossible to weld 
by ordinary methods can be welded with an electron 
beam. In addition, metals with very high thermal 
conductivity can also be welded. Many applications 
are foreseen in the nuclear field, for example, weld- 


ing clad fuel elements. 


Limitations: Application of the process requires 
custom-built equipment for specific jobs. Since the 
process is operated in a high vacuum and at high 
voltage, investment in basic equipment, fixtures and 
auxiliary equipment is large. Critical review of 


conditions of operation to prove sound economics 
is necessary. Highly skilled technicians are required 
for operation of the equipment due to the com- 
plexity of the circuitry. However, in this regard, 


—Photo courtesy Air Reduction Sales Co. 


Fig. 2. Equipment for electron beam welding. Vac- 
uum system is required to evacuate chamber. 


Fig. 3. (right) Transferred and nontransferred are 
devices. Type depends on whether are traverses to 
work or to nozzle. 
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it is felt that eventual refinements in equipment de- 
sign will simplify operation of the welder to the 
point that nontechnical personnel can be used. 


Are Plasma 


The plasma jet has been known for some 35 years, 
however, only recently has equipment been de- 
veloped suitable for commercial use. A plasma jet 
is a stream of gas heated to such a temperature that 
at least part of the gas is ionized. In are plasma 
equipment, this temperature is reached by passing 
the gas through an electric arc. Gases commonly 
used are hydrogen, nitrogen or argon. Air can be 
used in suitable equipment. Controlled tempera- 
tures up to 30,000 F may be obtained. Any material 
known may be melted or even vaporized with a 
plasma jet. 

Basically, there are two types of are plasma de- 
vices: transferred and nontransferred arc, Fig. 3. 
In transferred are equipment, the arc traverses from 
the cathode to the work which is the anode. In 
nontransferred equipment the are is struck between 
tungsten electrode and a water-cooled electrode. 


Applications: Arc plasma devices have a very 
high heat intensity and high rate of heat transfer. 
Due to the supersonic velocity of jet exit. molten 
metal is literally blown off the surface during weld- 
ing. However, where great heat intensity and heat 
transfer are desired, good use can be made of the 
transferred arc. 

The main use presently being made of are plasma 
is arc plating. Metal in the form of a wire or powder 
is fed into the nozzle, melted in the plasma jet, and 
sprayed through the nozzle opening. The inert gas 


—Data courtesy Linde Co. 
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carrying the melted particles often travels at speeds 
up to 10,000 fps. The spraying process is used for 
coating materials with refractory substances. Coat- 
ings have excellent bond to most any base material 
including some reinforced plastics, graphites and 
carbons. Sprayed coatings are dense, usually lami- 
nar in structure and may be finished to below 10 
microinches. Coatings which have been successfully 
applied include: crystalline and amorphous boron 
to nickel parts, nickel containing barium and stron- 
tium carbonates to molybdenum, tungsten to many 
materials. 

Virtually any material that may be melted and 
solidified again may be sprayed with an are plasma 
torch. Some materials which are of industrial im- 
portance are: 

1. Refractory metals such as tungsten, tantalum, mo- 


lybdenum, niobium and rhenium 


2. Refractory metal compounds such as_ borides of 


f 
zirconium, tungsten, niobium, tantalum, titanium, 
chromium 


3. Refractory carbides of niobium, hafnium, tantalum, 
zirconium, titanium, tungsten and vanadium 

. Refractory oxides of thorium, hafnium, magnesium, 
zirconium, cerium and aluminum. 

Spraying to produce parts of irregular shape has 
proved to be one of the most successful and useful 
applications of the plasma are torch, Fig. 4. 

\ mandrel is prepared to the precise internal 
diameter of the part to be made. Mandrels may be 
brass, aluminum or other suitable materials. The 
mandrel is chucked in a lathe and rotated. The 
selected material is sprayed by moving the torch 
back and forth across the spinning mandrel. When 
desired thickness has been reached, the torch ap- 
plication is stopped and the mandrel dissolved out. 


Electro-Slag Welding 


A recent newcomer to the welding scene is the 
electro-slag process, Fig. 5, developed in Russia. 
Electric current is passed through a bath of molten 
slag between a welding electrode and the workpiece. 
Melting occurs at the workpiece, slag interface and 
at the electrode wire forming a pool of molten metal. 
The molten metal and slag are retained between 
work parts by means of copper dams. The copper 
cools the metal at the bottom of the pool thus form- 
ing the weld. As solidification occurs, the electrode 
wire is fed vertically into the slag at a rate somewhat 
less than it is used, maintaining the end of the wire 
at a constant distance from the molten metal pool. 

Parts more than two inches in thickness can be 
welded with a single stationary electrode. When the 
electrode is moved back and forth horizontally, 


welds of 6 to 8 inches may be made. By using an 
appropriate number of multiple electrodes, the 
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—Photo courtesy Linde Co. 
Fig. 4. Most useful application of plasma are devices 


is construction of irregularly shaped parts. Shown 
are a variety of sprayed tungsten shapes. 


technique can be used to make welds of unlimited 
thickness. Many applications are foreseen in con- 
struction of large weldments to replace forgings or 
castings, such as in presses. 


Applications: One case where this process is 
applied commercially is in welding locomotive forg- 
ings at General Motors Electro-Motive Div., Chicago. 
Sleevelike cylinder head retainers are formed to 
cylindrical shape from flat strips and the ends welded 


together by the electro-slag method or, as it was 


Electrode wire 


Fig. 5. Diagram of electro-slag welding 
process, Are is immersed in a bath of 
molten slag. Electrode is consumed. 
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dubbed at General Motors, “electromolding.” 


The process required a special setup in a machine 
designed especially for the purpose, Fig. 6, but 
proved to have the advantage that a high grade uni- 
form weld is made in a single pass. 

Afier forming, the sleeve is put over a mandrel 
and clamped to bring the edges to be welded to the 
correct one-inch gap width. Clamping includes clos- 
ing of water-cooled copper dams; one outside, one 
inside the retainer. At the bottom of the gap, a steel 
bar, Fig. 7, is place to maintain ground. A well 


results seven inches deep by one inch wide to be 
filled with weld metal, 
The welding wire is fed from a Lincoln LAF weld- 


—Photo courtesy The Lincoln Electric Co. 


Fig. 6. Electro-slag welding 
of cylinder head retainers. 
Copper dams retain molten 
metal and slag. 


Fig. 7. Welder retainer 
after clamps and copper 
dams have been re- 
moved. Grounding bar 
is at center at the bot- 
tom of the weld. Pipe 
on weld is subsequently 
cut off. 


ing head through a copper sleeve approximately in 
the axis of the weld. Since the part cross section is 
not uniform, the rate of retraction must be varied 
with a special mechanism. At its lowest point, the 
sleeve is three inches from the bottom of the well. 
Flux is fed from a glass hopper under control of a 
timer in such a way to keep the pool of molten 
metal submerged and the adjacent copper walls 
covered with a fused flux skin. Welding is done at 
38 volts, straight polarity with an average current 
of about 1150 amp. Approximately 41% minutes are’ 
required to complete the weld. A pipe is formed at 
the top of the weld which is later machined off. Total 
cost per piece is about 11 to 12 cents per pound as 
against 19 cents per pound for forgings. 


Inert-Gas Metal-Are 


The development of CO, welding a few years ago 
opened new vistas for the welding field. Welding 
rates unattainable before are easy with CO» welding. 
The process is suited for and quickly adapted to 
automatic welding. Portable equipment has been 
developed that is hand held for making continuous 
seams with CO, as the shielding gas. Argon is used 
in the same manner, Fig. 8. Electrode wire is auto- 
matically fed from a spool. 

This idea has been extended to the development 
of hand-held CQ. spot-welding equipment. These 
devices sometimes are called “button welders” or 
“poke guns,” Fig. 9. The finished weld resembles a 
buttonhead, Fig. 10. The size of the button may be 
varied by changing voltage, wire feed speed, weld 
current or time cycle. The main advantage claimed 
for this process > surface conditions of the steel 


do not seriously affect the quality of the weld. Weid- 


—Photo courtesy The Lincoln Electric Co. 
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ing can be performed through oil and grease. 

The method is particularly adapted for burned- 
through joining of light-gage mild steel. The system 
can also be used as a method of tacking together 
heavier gage sheet and plate instead of arc tacking. 
Another application is plug welding heavy sheet 
metal where a hole is punched in the top sheet. 


Dip Transfer Process: In some cases of high- 
speed welding, certain disadvantages are inherent 
in the CO» process, especially when welding low- 
carbon or low-alloy steel. The highly oxidizing 
nature of CO. may sometimes cause a loss in criti- 
cal electrode alloy-constituents. If a short are length 
is not maintained, excessive spatter -may result in 
some cases. The large fluid pool characteristic of 
COs processes is sometimes difficult to control. 

A trade-marked metal transfer process called 
“Dip Transfer” was developed by Air Reduction Co. 
to prevent these difficulties, Fig. 11. With Dip Trans- 
fer, metal is transferred entirely by a wiping action 
at a time of short circuit, rather than being pro- 
jected through an are stream, Fig. 12. The short 
circuits caused by the electrode dipping into the 
weld pool occur at a steady rate as high as 200 per 
second. The power supply must have a value of 
inductance that will properly regulate the rate of 
rise and decay of the current. 

The moving electrode comes in contact with the 
pool, creating a short-circuit load’ on the power 
supply which causes the current to surge upward 
toward a very high value. However, before this 
electrical surge reaches its maximum peak, over- 
heating is caused by resistance to the flow of cur- 
rent at the point where the electrode enters the weld 
pool. Surface tension causes the metal to be wiped 
off the electrode and shortly thereafter—with an 
assist from electromagnetic pinch effect—the con- 
tact is broken and a relatively high current are is 
established. This sequence results in metal transfer 
without spatter. 


The energy from the are melts the electrode and 
keeps the weld pool fluid. The are develops consid- 
erable force which creates a depression in the weld 
pool, As the energy from the inductor is discharged 
to the arc, three things occur—the voltage and cur- 


rent decay, the forces on the weld pool decrease and. 


the melting electrode advances toward the work. 
Arc length therefore decreases. Finally, the electrode 
and the pool again come in contact, the liquid drop 
is transferred to the pool, and the cycle repeats. 

If the inductance of the circuit is too low, spatter 
results. If the inductance is too high, the are fluctu- 
ates and is difficult to control. 

Other factors enter into the determination of this 
uniform cycle—electrode wire diameter, the elec- 
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trode extension (distance between the gun and arc) 
and the rate at which the electrode is fed into the 
arc. The correct correlation of all these elements 
regulates weld quality. With correct correlations 
metal transfer is close to 95 percent. 

Dip Transfer is most practical at current levels 
below 200 amperes. These currents are most com- 
patible with fine diameter wires, preferably less than 
(0.045 inch. With fine wire and reduced energy input 
the size of the weld pool remains small and is easily 
managed, making all-position welding practical. 
When wires larger than 0.045 inch are used current 
levels are not sufficiently high to give stable metal 
transfer. The result is an are difficult, if not impos- 
sible, for an operator to manipulate. 

Dip Transfer is particularly well suited to welding 
sheet 0.253 inch and smaller. However, it is not con- 
fined to thin section. Heavier sections can be welded 
since deposition rates as high as six pounds per hour 
have been achieved in the vertical position using 
small diameter wires with the average currents ap- 
proaching 200 amp. 


Dual Shield Process: Another process de- 
signed to circumvent disadvantages encountered in 
CO. welding is the “Dual Shield” process, developed 
by National Cylinder Gas Div. of Chemetron Corp. 
A flux-cored electrode in conjunction with a CO, 
shield prevents excessive spatter and provides a 
stable arc. Success in using the process depends on 
proper electrode selection. Several types have been 
developed to suit all common applications. 


—Photo courtesy Air Reduction Sales Co. 


Fig. 8. Inert-gas metal-are portable gun is used to 
join cast aluminum corners of refrigerator truck 
roofs. Argon is used as shielding gas. 
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AO Smith 


—Photo courtesy A, O. Smith Corp. 
Fig. 9. Hand-operated CO, welding gun being used 


Fi to make “spot” welds. 
4 Application: The main success of Dual Shield 
e welding has been exhibited when it has been sub- 


stituted for stick electrodes to weld mild steel. Ad- 
vantages over stick electrodes which have been 
noted are: welding speed is higher, distortion is 
lower, penetration is better and less time is spent 
on surface and edge preparation. 

An example of improvement in welding opera- 


» 
—Photo courtesy A. O. Smith Corp. 
Fig. 10. Cross sections of welds made with CO, 
spot-welding gun. Proper timing of weld cycle 
insures good weld penetration. 


ca Fig. 11. (right) Operator welds inside of air- 
' filter housing with Dip Transfer CO, welding 
process. 


tions by substitution of flux-cored electrodes for 
stick type is the construction of snowplow mold 
board assemblies at Gledhill Road Machinery Co.. 
Fig. 13. The assemblies were formerly welded with 
%4o-inch diameter iron powder stick electrodes. Fil- 
let welds were completed in one pass in 0.10 to 0.20 
carbon mild steel 1, to 34 inch thick. Time required 
to complete one mold board, Fig. 14, was two hours 
and fifty minutes. 

By using %;4-inch flux-cored electrodes with CO, 
shielding, welding cost for each board has been 
cut 66 percent. Equipment consists of a 500-amp 
power source, a control unit and a manual welding 
gun which feeds electrode automatically. 

Approximately ten hours were required by the 
welder to experiment with the equipment to obtain 


efhciency. Previous welding experience of the op- 
rator was limited to stick electrode work. 

Reports from field use confirm expectation of 
good weld-metal ductility. All welds are exposed to 
view so appearance is important. Process has 
proved highly satisfactory from this standpoint. 

Aluminum Welding: Two commonly occur- 
ring difficulties in inert gas welding of aluminum 
are presence of dross and porosity in welds. Dross 
is caused by oxygen. The source of oxygen may be 
from air or oxygen may be introduced as aluminum 
oxide, a hydroxide or moisture. 


—Photo courtesy Air Reduction Sales Co. 
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Most porosity is caused by hydrogen. The chief 
source is the surface of the weld wire. Other sources 
are the base metal, contaminated shielded gas, con- 
tamination through the contact tube and moisture in 
the shielding gas. 

Three processes to counteract dross and porosity 
have been developed by Kaiser Aluminum, The 
Qualiweld process uses a trace of chlorine with 
argon or helium through the contact tube with 
normal shielding in the outer cup. This process is 
primarily for code welding. 

The Econoweld process involves introduction of 
low-volume flow of argon through the contact tube. 
Nitrogen is used as the outer shielding gas. This 
method is the lower in cost but is limited in alloy 
application, 

The Clorecon process entails use of a low-volume 
flow of inert gas containing chlorine through the 
contact tube with a low flow of argon or helium in 
the outer shield. This process is applicable to non- 
code welding of all aluminum alloy materials. 


Pressure Welding 


Pressure welding processes are dependent either 
entirely or in part upon pressure in bringing about 
coalescence of the metal surfaces. In pressure weld- 


Current (amp) 
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ing, additional energy for producing coalescence 
may be supplied in many different ways. The most 
common of these is resistance heating of the metals 
to be joined. Being one of the most widely used 
production welding techniques, resistance welding is 
a prime target for improvement and modification. 
Many advances have been made which are currently 
being employed with highly successful results. 

The primary goals for improvement of pressure 
welding can be outlined as follows: 

1. Short weld time 
2. Shallower penetration to maintain strength 

3. Quick pressure application follow-up after surface 

fusion 
1. Adequately joining materials difficult to weld 
5. Lower energy input 
6. Elimination or reduction of finishing operations 
7. Fewer machinery variables to obtain weld consistency 

In all cases of newly developed processes, attain- 
ment of one or more of these goals have been 
achieved. For example, the application of high- 
frequency current to resistance welding has resulted 
in development of a process in which extraordinar- 
ily high welding speeds can be attained. 

When two electrical contacts are placed on a sheet 
of metal and 60-cycle voltage is applied, a current 
will flow in a uniformly distributed manner depend- 


Fig. 12. Schematic rep- 
resentation of mecha- 
nism of metal transfer 30 
and voltage and wave 
forms asseciated with 
Dip Transfer pr 


Voltage 


Time (sec) 
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—Data courtesy Air Reduction Sales Co. 
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—Photos courtesy National Cylinder Gas Div.. 

Chemetron Corp. 

, Fig. 13. Welding snowplow mold boards with manual 
\ gun using flux-cored electrode and CO, as shield. 


—Data courtesy New Rochelle Tool Corp. 
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: Fig. 15. Principle of high-frequency heat- 

f ing. High-frequency current tends to 

follow the path of least inductance. This 
path is normally the one which is closest 
to the return conductor. 


Fig. 14. Completed mold board. Fillet welds are 


made in one pass in low carbon steel. 


ing on the resistivity of the workpiece. If a high- 
frequency voltage is applied through these contacts, 
the current will not flow over the path of least re- 
sistance, but rather most of the current will flow 
over a path of least inductance. It is possible to have 
a large part of the current flow over a path a con- 
siderable distance from the contacts. The low induc- 
tance path is normally the path which is closest to 
the return conductor of the circuit, Fig. 15. 

This characteristic of high-frequency current has 
been applied to resistance welding by New Rochelle 
Tool Corp. in their Thermatoo! welding method. 
First applications of this process were in tube and 
strip welding. The tube welding process is shown 
in Fig. 16. 

Sliding contacts are placed on each side of the 
unwelded opening. Voltage at about 400.000 cycles 
is introduced through these contacts. A V-gap is 
formed by edges of the strip as it is closed. The 
lowest inductance path is along these edges, thus al- 
most all of the current flow is at the skin of the 
strip edge just preceding the weld point. 


Advantages: High welding speeds are attainable 
with this method. For example, 654 inch diameter 
pipe is welded from 14-inch hot-rolled plate at 45 
fpm. Thin strip can be mash welded at speeds from 
500 to 1000 fpm. Surface conditions where contacts 
introduce current of the metal are unimportant be- 
cause effective resistance of the surface is reduced 
by lowered scale impedance at high frequency. It is 
only necessary to have clean metal at the joined edge 
to avoid inclusions. 

Three-phase current is used reducing the invest- . 
ment in electrical service equipment. Welds have 
very little bead due to the narrow heat-affected zone. 
The process is applicable to a large variety of metals 
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such as aluminum, brass, copper, stainless steel and 
monel. Titanium and zirconium and their alloys 
have been successfully welded with suitable shield- 
ing. Many different shapes can be welded, Fig. 17. 


Spiral Welding: A spiral mill has been devel- 
oped by New Rochelle to form spirally welded tub- 
ing from thin strip, Fig. 18. The strip is fed at an 
angle to a revolving mandrel and mash welded. By 
changing mandrel diameter and feed angle a num- 
ber of different sizes can be formed. Tubing can be 
made in this mill at the rate of 60 to 70 feet of tube 
per minute or more. 


Magnetic-Force Welding 


Of prime consideration in resistance welding is 
follow-up time. A means of synchronizing the elec- 
trode force with current duration and magnitude has 
been achieved with development of a magnetic-force 
welder by Precision Welder and Flexopress Corp. 
Work is positioned in the welder and held with a 
slight pressure exerted by means of an air cylinder. 
The final forging pressure is exerted by electromag- 
nets in the welding circuit. The forging stroke can 
be delayed for welding some combinations of metals 
which need a longer time to reach forging temper- 
ature. 

Magnetic-force welding is used for high conduc- 
tivity metals such as are used in electrical contacts. 
It has been applied to welding of vinyl-covered steel 
successfully on many different products. 


Foil Seam Welding 


Developed in Europe, the foil seam-welding proc- 
ess for making butt seam joints is exclusively li- 
censed in this country to Precision Welder and 
Flexopress Corp. In the process, Fig. 19, thin foil 


Fig. 16. (right) Welding tube by high-frequency re- 
sistance method. Most of current flow is in V-gap 
formed as tube closes. 


Fig. 17 (below) Examples of products that can be 
welded by the high-frequency resistance method. 


Spiral fins continuously welded 
to tube for heat exchangers. 
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is placed on the top and bottom surfaces of joint 
to be butt welded. The strips are from 0.007 to 
0.010 inch thick. The function of the foil is to act 
as a bridge to distribute welding current to both 
sheets and prevent too rapid withdrawal of heat 
from the joint area. The foil does not provide filler 
metal. 

Advantages are high-speed operation and produc- 
tion of a weld which requires little or no finishing. 
The weld can be painted or glass lined without sub- 
sequent grinding. Since welded sheet can be used as 
stock in a punch press without dressing the weld, 
small scrap sheet can be reclaimed economically. 


Ultrasonic Welding 


Metal surfaces may be welded by the application 
of ultrasonic mechanical energy. The shear vibra- 
tions are introduced which produce a weld with a 
solid-state metallurgical bond over half its width. 
The remainder is a mechanical bond. Both spot and 
continuous seam welding can be accomplished with 
commercially available equipment. Metals difficult 
to weld by some conventional processes can be 


Squeeze roils 


To high frequency 


—Data courtesy New Rochelle Tool Corp. 


—Drawing courtesy New Rochelle Tool Corp. 


Continuous lap or mashed lap 
welding of strip. Typical use — 
producing wider sheets or dif- 
ferential metals. 


Longitudinal fins or ribs continu- 
ously welded to tube (atomic re- 
actors, heat exchangers). 
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Fig. 19. Foil seam welding. 


Nugget grows as shown. 


Nw 
Upper Electrode 
B - 


Fig. 18. (below) Spiral 
mill for welding tubing. 
Various diameters can be 
formed by changing man- 


drel size and feed angle. 


—Photo courtesy New Rochelle Tool Corp. 


joined with ultrasonic methods. These include stain- 
less steel, molybdenum, zirconium, tantalum and 
titanium. Various types of bimetal combinations 
can be joined. 

The most extensive application of ultrasonic weld- 
ing is joining foil or sheet gage aluminum. Strong 
welds can be formed since there exists no low- 
strength cast or heat-affected zones. There appears 
to be no practical limit to the minimum thickness 
of aluminum that can be welded. Maximum thick- 
nesses that can be welded are about 0.080 inch for 
high-strength aluminum alloys and 0.120 inch for 
soft alloys. However, thin stock can be welded to 
any thickness and layers of foil can be welded. 
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—Drawing courtesy 


» Precision Welder and Flexopress Corp 


Summary 


Welding today truly wears a new look. New 
processes are being developed to solve welding prob- 
lems essentially as soon as they develop. Equipment 
development to utilize the new methods to the fullest 
extent is following close behind. Some of the proc- 
esses discussed here have been applied widely; some 
have not yet begun to reach their full potential. All 
will benefit the tool and manufacturing engineer in 
reaching goals of efficient economical production. 
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a THE CHANCE to display their views as well 
as their wares, ASTE Tool Show exhibitors have 
showed themselves to be fully aware of and con- 
cerned with the problems that face American manu- 
facturers today. 

The chance to sound off came when a question- 
naire was sent out to each firm that purchased floor 
space at the ASTE Tool Show to be held in Detroit 
next April 21-28. Results of the survey indicate not 
only an awareness of the problems, but also an 
eagerness to offer solutions. 

Along with requests for a summary of the types 
and number of products that the exhibitor would 
be showing in his booth at the big Armory in the 
Motor City, two questions were posed concerning 
the general economic outlook in the United States. 

@ What do you believe are the major problems facing 
you and your customers, as businessmen, today? 

@ What do you think can be done about these prob- 
lems? 

Some respondents felt there wasn’t enough time 
or space to even begin to express their ideas on the 
subject. Others set down their thoughts in brief 
essays of a hundred words or so. 

One exhibitor had plenty of room to say all he 
wanted to say in one anguished utterance—“Taxes. 
Taxes. Taxes.” 

Most of the poll’s participants agreed that the 
major factors inhibiting our economic progress are 
foreign competition, unfavorable depreciation al- 
lowances, inflation, labor or union difficulties, too 
much or too little government regulation of busi- 
ness, and lack of investment capital. 

A suggested remedy for the dangers arising from 


foreign competition was offered by one exhibitor in 
these words: “Perhaps a ‘patriotic’ evaluation of 
this situation would help—government, unions, and 
management all working hand in hand to emphasize 
‘Buy American.’ Easing of business controls, cost- 
reduction programs, elimination of excess profits, 
and stabilization of wages and fringe benefits will 
all help to make the U.S. competitive in world trade 
and remain as the leader in world industry.” 

Another manufacturer, directing a broadside at 
tax depreciation allowances, deplored the govern- 
ment’s “tendency to control business” and declared, 
“Tt is far healthier to pay people for working than 
to pay them unemployment insurance.” 

A number of things came under fire from one 
exhibitor. His statements were curt. “So-called tight 
money policies (on again—off again) leaves in- 
vestors fearful. Possible unfair market brought on 
by our businesses establishing themselves abroad, 
and then pressuring for tariff concessions. The big 
boys can accomplish it. No end to inflation.” 

Are American manufacturers really so far ad- 
vanced? One man thought not. “The major prob- 
lem facing us is the fact that too many presumably 
‘on their toes’ in modern plants still use obsolete 
methods.” 

One respondent summed up the great expectations 
of many exhibitors—despite the challenges and 
doubts that beset them—by saying simply, “We are 
really very optimistic, and we foresee no problems.” 

Even those who are inclined to view with alarm 
must secretly share that respondent’s faith in the 
future of American industry. Their participation in 
the ASTE’s Tool Show is testimony to their faith. 


Members Vote on Addition to Name 


Qualified voting members of ASTE are de- 
ciding whether they want to ring out the old 
and ring in the new—whether they want to 
dispense with ASTE and make it ASTME. 

Just before Christmas ASTE members re- 
ceived a referendum ballot on the proposal to 
add “and Manufacturing” to the Society’s 
title. Along with the ballot they got material 
explaining the reasoning behind the move to 
rename their organization the American So- 
ciety of Tool and Manufacturing Engineers. 

Ballots should be marked yes or no and 


returned to the Executive Secretary, ASTE 
Headquarters, within 30 days. For the voter’s 
convenience, a return envelope was included. 

Final approval or disapproval of the addi- 
tion to the name will be decided by a majority 
of the votes cast by the 40,000 members. 

The constitutional machinery which set up 
the referendum started with the filing of re- 
quired petitions from qualified members. Then 
the ASTME proposal won majority approval 
of all chapter Constitution and Bylaws com- 
mittees in balloting last month. 
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by M. L. Stone, news editor 


Rae EVENINGS a week, month after month, two- 
man teams of tool engineers drive 40 miles up into 
the mauve mountains from Tucson, up where the 
eagles teach their young to fly, and there they help 
the Federal Bureau of Prisons teach humanity’s 
young to keep both feet on the ground. 

Eight members of ASTE Chapter 106, along with 
eight more who are alternates for substitution, con- 
duct machine shop classes at the Mt. Lemmon fed- 
eral prison camp in Arizona’s Santa Catalina 
mountains, 

Camp Superintendent Walter W. Fitzpatrick, a 
cheerfully dedicated Irishman whose long experi- 
ence with the toughness of lives has only served to 
bring out the tenderness in his own, is enthusiastic 
about the ASTE’s contribution to progressive 
penology. 

“It’s a new experience for some of the boys, to 
see these men “doing time’ up here with them simply 
because they want to,” Fitzpatrick declared. 

“The therapeutic effect on wayward boys when 
they realize that someone really cares about them 
is perhaps even more important than learning a 
trade. Just knowing that these ASTE men are giv- 
ing their time and talent to help them goes a long 
way toward renewing their faith in society and in 
themselves.” 

The ASTE volunteers teach general machine shop 
practices, safety, use, care and maintenance of 
power tools in a scheduled program under the direc- 
tion of James F. Robinson, a young Missourian 
who is simultaneously a family man, the camp’s 
supervisor of vocational training, and a candidate 
for a doctor’s degree at the University of Arizona 
in Tucson. Machine shop classes, which are held 
from 6:30 to 8:20 p.m. every Monday and Thurs- 
day, are only one facet of a vocational and academic 
program that ranges from literature to welding. 
Every youth in the camp is considered to be an 
on-the-job trainee. 

The tool engineers are the only organized group 
that has offered such direct and personalized help. 
Their contribution isn’t always confined to the 
classroom either. Recently they got Fitzpatrick’s 
permission to take a talented but intractable boy 
outside the prison gate, down into town. 

When the youth left with them that evening, he 
was a camp problem—surly, silent, disinterested. 

The tool engineers took him to one of their 
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Shop scenes at Mt. Lemmon federal prison 
camp show tool engineers working with in- 
mates. Top is Harry McClain with a young 
micrometer reader. At bottom, with lathe 
operators, are (foreground) Neal Waisanen 
and (background) William Helsper. 


meetings. He heard a solid talk that pointed to the 
challenges of manufacturing engineering; he made 
friends, had a good dinner in one of Tucson’s most 
brightly lighted places, and came back to camp a 
different boy. 

“He came back motivated,” Fitzpatrick said. 
“He proceeded to learn everything we could teach 
him, and it wasn’t long before he won a parole.” 

Only the superintendent himself, with his senti- 
mentality ill-concealed under an urbane exterior, 
could have been more proud than the tool engineers 
when the Mt. Lemmon ball team recently brought 
home the City of Tucson’s sportsmanship trophy 
for the second year in a row. That they failed to 
win the big games in their tournament with the 
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various other teams in the metropolitan area of 
250.000 was not important; that they showed evi- 
dence of maturity and self-control was the heart of 
the matter. 

Inevitably, some close friendships between tool 
engineers and inmates have arisen during their 
weeks of working together. 


No Better, No Worse—Just Unluckier 

“These boys are no different from any others,” 
said Harry DeLong, who fostered the chapter's big 
brother role while he was its chairman last year. 
“They're no better, no worse; no smarter, no 
dumber. Just unluckier than most. They're not 
delinquents. They just come from delinquent homes 
and a delinquent society.” 

The seed of the project was planted by James 
Burch. a nonmember who soon became one when 
he saw ASTE in action. DeLong told his Advisory 
Council of past chairmen about Mt. Lemmon’s 
change-over from an adult detention camp to an ex- 
periment in youth rehabilitation, and called for help. 

The Tucson chapter already had a notable record 
of community and civic achievement, including vol- 
unteer technical help on a satellite-tracking project 
and evaluation studies of a proposed new industry 
for the area. It needed no further urging. 

Shortly after DeLong’s plea, a group led by Past 
Chairman Jim Beach drove out through the dude 
ranches and the cactus foothills one evening. up 
past the timberline to the neat swinging gate of the 
camp. There they offered their good-will and know- 
how to the prison’s staff. 

Their offer was accepted with alacrity. 

Those regularly teaching at Mt. Lemmon now in- 
clude Harry E. McClain and John Oberteuffer. who 
are past chapter chairmen; Wilbur Hoffman. 
Charles Seeger, William Helsper. Howard Larcum, 
Harry Moore and Neal Waisanen. On the roll as 
alternates are Ted Kresler. Chairman J. Clark 
Pierce. Ed Randall, Les Arndt, Ed Sallee, William 
Bean, Seymour Jacobson and Ralph May. Com- 
munications and scheduling are no problem because 
the men—in fact, a majority of the whole chapter's 
membership—work in the same plant, the sprawling 
missile facility of the Hughes Aircraft Co. 

One of the volunteers’ first acts was to send a 
troubleshooting delegation out one Saturday early 
last year to overhaul the shop’s machines. It was 
open house for ASTE at the camp that day. The 
tool engineers got acquainted, ate prison chow. 
sized up the challenge—and worked. They put the 
surplus machines, some of which were inoperative 
for lack of parts, into working order and cooperated 
with Jim Robinson in setting up the class schedules. 

Classes are limited to eight youths, because of 
lack of equipment. Robinson and his ASTE teams 
would especially like to have a milling machine and 
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four new lathes for replacements. Although the 
shop has five lathes now, four of them are as old as 


giant saguaros. A recent acquisition from federal 
surplus sources was a 7-in. shaper. 

The shop itself is housed in a 6000-square-foot 
building of good design and workmanship which 
was erected entirely by the youths under the occa- 
sional supervision of one “professional.” 

Stone walls abound in the mountain fastnesses of 
Mt. Lemmon, but they do not a prison make. There’s 
unfettered space and inspiration for the mind, at 
least: and the only limits on physical freedom are 
spacious boundaries outlined by whitewashed stone 
markers. There are no bars, no fences, no physical 
discipline—no locks except on the youths’ lockers 
and on storerooms. 

The camp is in fact unique among the 30 institu- 
tions in the federal prison system, Fitzpatrick said. 
Converted in 1956 and 1957 from an adult wetback 
prison to a youth facility (in penal parlance, a 
“youth” is a person sentenced under the Youth Act. 
age 17 to the early 20’s). the Mt. Lemmon camp 
has graduated from its experimental status into a 
fully recognized, minimum-security rehabilitation 
center. Now it is being considered as a pattern for 
other such camps. 

The Mt. Lemmon way of life is based on the 
premise of progressive penology that a convict is 
sent to prison for treatment rather than as retribu- 
tion or expiation for sins against society. To be 
accepted for admission, a youth must first demon- 
strate his fitness for minimum security and readiness 
for rehabilitation through encouragement, training. 
and fair and impartial discipline. 

“Many boys come here from backgrounds of 
broken homes and economic depravity, with an 
ingrained urge to ‘beat the system.’ But they find 
there is no system here.” Fitzpatrick said. 


Example of Total Rehabilitation 


Total rehabilitation is the ideal toward which the 
staff aspires. There has been at least one example. 
One youth of special mechanical inclinations was 
sent to summer school at the University of Arizona. 
The prison dressed the young man in unostentatious 
sports clothes and furnished his transportation 
down to the campus each class day. He made the 
grade. In the fall he was paroled, and admitted to 
the university as a full-time engineering student. 
Even after a full day’s work at their regular jobs. 
and after the tortuous drive up the mountain road 
and two hours of classroom concentration, the tool 
engineers still confess to a twinge of regret when 
the 8:20 whistle signals that class is dismissed. 
Luckily, though, the “growing boys” of Mt. Lem- 
mon get four high-protein meals a day, so some- 
times the tool engineers stick around and share 
cereal and coffee “snack time” with them at 8:30. 
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for board of directors 


The Annual Nominating Committee is submitting the following list of candidates for 
the Board of Directors, sincerely believing that all are qualified to make the policy de- 
cisions necessary to guide our Society: 

H. Dale Long William Moreland David A. Schrom 
Irving H. Buck Arthur Cervenka Verne Loeppert 
Philip R. Marsilius G. Ben Berlien Leslie Seager 
Frank F. Ford Francis J. Sehn Joseph L. Petz 
Wilfred Pender Charles M. Smillie Dean Saurenman 
Edward Wheeler Duane Brighton Sam L. Grasso 


The qualifications of these men were measured very critically. The factors considered 
included: Interest and enthusiasm for ASTE; company and family approval of the time 
necessary to be devoted to serving as a board member; independence of thought and 
sound business judgment. Some of the other attributes were financial training and man- 
agement experience. 

Each of the nominees was judged on his length of service in national activities; ability 
to analyze complex Society operations; and ability to express himself. After corre- 
spondence and individual investigation, the Nominating Committee met at National 
Headquarters in Detroit on Aug. 29. 

On Nov. 19 we were notified by Bruce Fairgrieve that he wished to withdraw his name 
due to business reasons. Due to the short period of time remaining before the deadline 
to go to press a telephone conference was arranged for Nov. 23. The Nominating Com- 
mittee felt that there was not sufficient time to analyze the qualifications of additional 
Canadian members and therefore decided to break the precedent—for this year only--— 
of formally nominating a Canadian candidate for the board. 

Respectfully submitted, 
The 1959 Nominating Committee 


The House of Delegates will elect 14 national directors at the next Annual Meeting, 
to be held in Detroit in April. The retiring president, Wayne Ewing, automatically 
becomes the 15th director. Candidates for election are: 


H. Dale Long, ASTE first vice president, is now serving his fifth term as director. 
President and chairman of the board at Scully-Jones & Co., Chicago, and chairman 
of the board of Scully-Anthony Corp., Long has moved up through the ASTE officer 
ranks in successive years and has also headed the National Finance Committee. 
He is a past chairman of Chicago chapter. A University of Illinois graduate, he 
is also active in management associations. 


A national director for three terms, William Moreland is currently chairman of 
the Director Nominating Committee. He is also national second vice president, a 
position he filled after completing terms as third and fourth vice president and 
secretary. The National Standards Committee, on which he served for ten years, 
claimed him as both its chairman and vice chairman. Originally with the Rock- 
ford chapter, of which he is a past chairman, he was also an officer of the Detroit 
chapter for a time, but he is now a charter member of the Mansfield ASTE group. 
At various times he has served on the name-change, officer nominating, progress, 
and policy coordinating committees. Vice president in charge of manufacturing at 
F. E. Myers & Bro. Co., Ashland, Ohio, Moreland also belongs to the Research 
Institute of America, and the American Management Association. 
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At present third vice president, David A. Schrom, works manager at the York 
Div. of Borg-Warner Corp., York, Pa., also served as fourth vice president and 
secretary of ASTE. A past chairman of the York chapter, he has worked on the 
national level as vice chairman of the Public Relations and Technical Publications 
committees. The Editorial, Progress, Constitution and ByLaws, Education, and 
Professional Development committees have also benefited from his membership, 
the latter three in an ex-officio capacity. In 1957 and ‘58 Schrom was chairman 
of Project Revisions #9 ASTE Handbook. A registered professional engineer in 
the state of Pennsylvania, Schrom began working at York before his graduation 
from Penn State with an industrial engineering degree. The year 1954 saw his 
retirement from the U.S. Navy with the rank of lieutenant. 


As a result of his four years on the National Membership Committee, part of the 
time as vice chairman and area captain, Irving H. Buck, a director since 1955, 
was instrumental in the formation of several ASTE chapters in the southwest 
United States. He is board chairman of the Tool Supply and Engineering Co. of 
Dallas, and president of Machine Tool Sales Co. A three-time chairman of the 
North Texas chapter, he was also a charter member of that group. Buck is the 
president of the North Texas Industrial Distributors Association, and is on 
the board of the Great Southwest Life Insurance Co. Besides belonging to the 
Engineers Club of Dallas, he is also a member of the American Machine Tool 
Distributors Association and the Chamber of Commerce. 


H. Verne Loeppert, national secretary, is a past chairman of the Chicago ASTE 
chapter. He also held the offices of vice chairman and treasurer. Vice president 
of the Boyd-Wagner Co. of Chicago, Loeppert joined the Society in 1946. He was 
appointed to the National Membership Committee in 1951 and held the post of 
chairman from 1955 until 1957. From ’57 to 58 he was on the National Finance 
Committee. When the Annual Meeting and Tool Show was held in 1956, Loeppert 
headed the Host Committee. Educated at Northwestern University, the University 
of Houston, and the University of Chicago, from which he has a master’s in busi- 
ness administration, he is a registered professional engineer in the state of Illinois 
and a commander in the U. S. Naval Air Reserve. Loeppert is also a vice presi- 
dent and director of the Illinois Engineering Council. 


A member of the Nebraska ASTE chapter, Sam L. Grasso has served that group in 
the capacities of first vice chairman, chairman and national delegate. He has 
been connected with the National Membership Committee as area lieutenant, area 
captain and vice chairman. The vice president of both Inland Mfg. Co. and Inland 
Automatic, Inc., Omaha, Grasso is a national director for the American Society 
of Quality Control. He is also a member of the industrial committee of the Omaha 
Chamber of Commerce. An alumnus of the Industrial War College, Washington, 
D. C., Grasso has completed a course in industrial relations at Creighton University 
in Omaha, 


Leslie C. Seager is in his fourth year as a national director. He was one of the 
organizers of the Salt Lake City chapter, chartered in 1950. Among the many 
offices he held in the chapter was that of chairman. Chief production engineer 
at Eimeo Corp. in Salt Lake City, Seager served for four years on the National 
Professional Development Committee, one year as chairman. He was instrumental 
in the establishment of a four-year tool engineering curriculum at Westminster 
College and Utah State University. In an effort to coordinate engineering educa- 
tion with the needs of industry, Seager worked with the Utah Engineering Coun- 
cil. He is also affiliated with the American Ordnance Association and the British 
Institution of Production Engineers. 
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An incumbent national director, G. Ben Berlien was on the National Editorial 


Committee for three years. One of those years he served as chairman. He was 


also a member of the Annual Nominating Committee in 1955, 1957 and 1959. 
Berlien is a partner in the Industrial Steel Treating Co. of Oakland, Calif. His 
affiliation with the Golden Gate chapter was highlighted by his term as chairman 
of the group. Besides ASTE, he is associated with the American Society for 
Metals, having been a chairman of the ASM Golden Gate chapter. He has lectured 
before more than a hundred chapters of both societies, and his byline has appeared 
more than a few times in a number of metalworking publications. 


A member of the National Program Committee since 1957, Edward H. Wheeler 
is now that group’s chairman. With the Standard Pressed Steel Co. of Jenkin- 
town, Pa., for 24 years, Wheeler worked his way up to his present position as 
manufacturing division manager. He is currently the head of the Middle Atlantic 
States Regional Council of ASTE chapters. As general chairman he oversaw the 
activities of the host committee when the ASTE Tool Show and Convention was 
held in Philadelphia in 1958, and was cochairman of that ‘activity in 1954. Be- 
sides various committee chairmanships, he also served as chapter chairman and 
national delegate for Philadelphia Chapter 15. He holds active membership in 
the American Society of Mechanical Engineers. Wheeler was educated at the 
Drexel Institute of Technology and Penn State University Extension. 


ASTE’s fourth vice president and past national treasurer is Philip R. Marsilius. 
Fulfilling his fourth term on the Board of Directors, he worked on the National 
Program Committee for three years, one of them as chairman. Marsilius is execu- 
tive vice president of the Producto Machine Co., Bridgeport, Conn. He was at one 
time tool and die industry adviser to the Metalworking Equipment Div. of Na- 
tional Production Authority, Washington. A past chairman of the Fairfield County 
chapter, he held several other offices in that same group. He is past president of 
the National Tool and Die Manufacturers Association, and is now a member of the 
Business and Defense Executive Reserve, U.S. Department of Commerce. Holding 
a master’s degree from the Massachusetts Institute of Technology, Marsilius de- 
votes his spare time to participation in civic activities. 


Chairman of the National Finance Committee, Duane H. Brighton works as ma- 
chine tool supervisor at the Caterpillar Tractor Co. in Illinois. A member of the 
Peoria chapter, for which he was the chairman during the 1951 and °52 term, 
he was the national delegate in 1952 and ‘53 and the student chapter adviser 
in 1953 and '54. Brighton has served on two national committees. He has served 
seven years on the National Finance Committee, for which he was twice vice 
chairman, and the National Nominating Committee. He was chairman of the 
Seventh Annual Tool Engineering Conference for Illinois chapters. An alumnus 
of Bradley University, he also completed a four-year machinist apprentice course 
sponsored by his employer. His civie activities include his participation in mem- 
bership and fund-raising drives for the Peoria YMCA. 


Chairman of the National Technical Publications Committee for six years, Francis 
J. Sehn also filled posts on the Annual Nominating and the National Standards 
committees. -A member of the faculty at Detroit's Wayne State University, Sehn 
is the owner of The Fran Sehn Co., a consulting engineering firm, and is presi- 
dent of Press Automation Systems, Inc. He is a member of the American Stand- 
ards Association’s B-32 sectional committee on Sheet Metal and Wire Standards 
and represents ASTE on the Honor Award Committee of the Pressed Metal 
Institute. During World War II Sehn served on the machine tool division of the 
War Production Board. A registered professional engineer, he is a member of the 
Society of Automotive Engineers and the Engineering Society of Detroit. 
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Present chairman of the National Constitution and Bylaws Committee, Arthur 
Cervenka is the manager of equipment and process engineering at Grumman Air- 
craft, Bethpage, L. |. A charter member of the Long Island chapter, he served 
the group as chapter chairman, national delegate and as head of numerous chap- 
ter committees. Cervenka holds a B.S. in mechanical engineering from Columbia 
University. He has headed the American Standards Association’s Committee for 
Accuracy of Machine Tools. He is presently chairman of Aerospace Industries 
Association’s Manufacturing Engineering Committee 


Now serving his fourth term on the National Board of 


as chairman. Known throughout the New England area 


past chairman. Petz is the secretary-treasurer of both 


A director for two terms, Frank F. Ford is a partner of Ford-Lynch Associates. 
Since 1949, he has founded and directed the development of three different organi- 
zations-—Frank F. Ford and Associates, Ford Supply Co. and Dixie Engineering 
and Manufacturing Co. His activities with the Atlanta chapter culminated in his 


Directors is Joseph 
Petz. Three of his seven years with the National Editorial Committee were spent 


Society, he is specifically connected with the Mid-Hudson chapter of which he is a 


Petz-Emery, Inc. The businesses are located in Pleasant Valley, N. Y. 
of the American Society for Metals, Petz spent a total of 12 years teaching the 
theory of tool design to IBM apprentices and also in the IBM General Education 
evening school. He has been connected with the Boy Scouts of America since 1913 


can Welding Society. 


the organization of 
District of National 


Selective Service 


chairmanship of that group in 1952. A metallurgy graduate from Yale University 
and registered professional engineer, Ford was at one time associate professor of 
chemical engineering 
society as a national dele 


mittee. He is also connected with the Georgia Engineering Society and the Ameri- 


Completing his fifth year on the Board is the ASTE national treasurer, Charles M. 
Smillie. President of the C. M. Smillie Co. of Ferndale, Mich., he helped organize 
and became the first chairman of the Professional Engineering Committee in 1952, 
staying with the group until 1956. Smillie also served on the National Member- 
ship, the Name-Change 
offices he held that of chairman of the Detroit chapter. His aid was also given in 
ASTE student chapters. A past chairman of the Michigan 
Screw Machine Product Association, Smillie has since 1955 
been the head of the State Advisory Council of Scientists and Engineers of the 


Georgia Tech. He is a member of ASM, serving that 


gate and as a member of the National Nominating Com- 


Completing his first term as a national director is Dean Saurenman. Besides the 
chairmanship he held all other offices in the Houston chapter except that of 
secretary. He has been with the Houston group since 1940. An associate develop- 
ment engineer for the Schlumberger Well Surveying Co., Saurenman headed the 
plant tour committee for the Annual Meeting held in Houston in 1947. When 
the ASTE convention came back to that city in 1957, he was a subchairman of the 
host group. He served three years on the National Standards Committee and one 
on the Editorial Committee. Affiliated with the American Society for Metals for 
20 years, Saurenman was graduated from the California Institute of Technology 


and the Officer Nominating committees. Among other 


Wilfred J. Pender has twice been a member of the Board of Directors. He also 
served on the National Constitution and Bylaws Committee. Formerly with the 
Potter & Johnston Co. of Pawtucket, R. I., since 1923, he was that firm’s vice 
president and factory manager. He is now connected with Pratt & Whitney Co. 
of Hartford. A member of the Little Rhody chapter, Pender headed practically 
every one of the group’s committees and was also chapter chairman in 1947. He 
attended the Rhode Island School of Design and completed a course in the Inter- 
national Correspondence School. Pender is active with the Pawtucket Chamber 
of Commerce and also serves on the advisory committee for tool engineers ip 
connection with the University of Rhode Island. 


Engineer 


a 
4 
the 
he Petz Co. and 
ah 
* 
i 
> 
| 
132 The Tool “4 


ae PHYSICAL LIFE and the tax life of 
machine tools are distressingly long, registrants to 
the Second Canadian On-Campus Conference were 
told. 

“Indeed. some people are convinced that machine 
tools don’t die. they just fade away.” said William 
O. Moeser of the Jones & Lamson Machine Co.. 
Springfield. Vt.. who presented one of the four 
papers at the Oct. 24 conference at McMaster 
University. The new engineering building on the 
campus at Hamilton, Ont.. which had been formally 
opened only the day before, was the site of the all- 
day session on “Planning for Competition” spon- 
sored by the nine Canadian ASTE chapters. De- 
spite teeming skies, over 120 registered. 

Although Moeser offered no panacea for the 
extended tax life of machine tools, other than to 
urge realistic revision of depreciation policies now 
administered under the “infamous Bulletin F.” he 
did present a definite formula for replacing ma- 
chine tools before they become physically senile. 
Emphasizing the big difference between “useful” 
equipment and “profitable” equipment, he declared: 

“There's a broad field of economic failure lying 
between new equipment and actual machine break- 
down or physical obsolescence. How do you spot 
economic failure in your shop? Run regular on- 
the-spot production surveys. Gather information 
periodically on all your alternatives regarding the 
equipment in question, then pick the best alter- 
native and hope for the best.” 

The “avoidable costs” formula has been the most 
successful that Jones & Lamson has found, Moeser 
said. Under the formula, a proposed replacement 
project is analyzed in terms of avoidable costs which 
would be incurred by postponing the replacement 
decision for one, five, or ten years. The J&L for- 
mula differs from other commonly used _prescrip- 
tions, Moeser said, in that it does not analyze a 
replacement project in terms of the rate of return 
on investment in the new equipment; or the period 
of time it will take to return the investment: or the 
time it will take to obtain a favorable cash flow. 


January 1960 


The J&L method takes into consideration the pro- 
jected amount of substantial nonrecurring costs 
beyond the first year, such as rebuilding, retooling, 
etc.. of the old machine. It also projects increases 
in labor and other costs, and increases in the price 
of the new equipment. 

Moeser gave a whimsical example of an all-too- 
prevalent policy on machine tool replacement. Re- 
cently his company sold a turret lathe to replace a 
28-year-old unit. Why was the lathe replaced at 
age 28? Why not 56? The answer: the operator 
retired, and the new operator couldn't hold toler- 
ances on the idiosyncratic old machine. 

In the question and answer session, the speaker 
revealed that his company’s directors annually set 
aside 3 percent of every sales dollar—of gross 
income—as a funded reserve for replacements. This 
arrangement acts as a hedge against inflation as 


AS.T.E 
JR ECISTRATIO 


Taking a count of registrants at the Canadian On- 
Campus Conference is William M. Buchanan, Toronto 
chapter. Buchanan registered upward of 120 for the 
all-day seminar despite an all-day rain. 
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Standing before the colorful ceramic mural in the 
lobby of McMaster University’s new engineering 
building are three key people in the ASTE’s con- 
ference there: Eric Browne, Toronto, general chair- 
man; Dr. J. W. Hodgins, dean of engineering; and 
Harry Ward, Hamilton, vice chairman of the con- 
ference. 


A goggled and gloved seven-year-old drew as much 
attention from conference registrants as the vacuum 
melting and casting exhibit where he was “working.” 
Young Steven Petch is the son of Dr. H. E. Petch 
of the MeMaster metallurgical staff, who explained 
the lab display to touring ASTE members. 


well as a ready source of modernization capital. 
Moeser asserted. 

Other papers included: “Metallurgy as It Affects 
Tool Engineers,” by R. C. Stewart of Vanadium 
Alloy Steels, London; “Optimation—the Economic 
Effects of Proper Tools,” by Harry Conn, chief 
engineer, Scully-Jones, Chicago; and “The Role of 
Economic Factors in Manufacturing Management 
Decisions,” by Ralph K. Cowan, market planning 
director, Chrysler Corp. of Canada, Windsor. Mod- 
erators were Howard J. Wright, London; Mike 
Hollo, Windsor; P. G. Bowman, Grand River; and 
W. C. Snider, St. Catharines. 
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Suggesting that the tool engineer should main- 
tain close liaison with the metallurgical engineer in 
order to benefit from the new materials, Stewart 
termed the development of alloys as one of the 
widest frontiers facing technology. To date, he said. 
about 8000 alloys and 45 of the 76 metallic ele- 
ments are being used commercially, yet possibilities 
are almost unlimited. The number of alloys that 
might be made from even the 45 commercial metals 
is astronomical. As an example, Stewart said that 
148,095, each containing only four metals, are pos- 
sible from only one percent of the 45 metals. 

An afternoon panel discussion of “Tool Engi- 
neering and Quality Control” brought together a 
manager of quality control (A. Underwood, Jr.. 
Ford Motor Co. of Canada, Windsor): a president 
of a custom stampings firm (D. R. Few, Dafew 
Mfg., Toronto); a chief inspector (J. A. Sheldon. 
Massey-Ferguson, Toronto) ; a project manager (J. 
Coomber, IBM Corp., Toronto): and a tool engi- 
neer (W. E. Durrant, John Bertram & Sons, Dundas. 
Ont.). The moderator was an industrial consultant 
and a member of the ASTE National Program 
Committee, George H. Churchill of Brantford. 

One plant’s interesting approach to quality con- 
trol—or to what one panel member lugubriously 
called “the lack of quality control”—was related by 
Jack Coomber. At his IBM facility, he said, there 
are no inspectors; no special incentives other than 
pride of craftsmanship: no piecework, not even 
hourly rated wages. The management has simply 
attempted to make a man responsible for his job. 
Each operator is his own inspector; there are only 
“quality auditors” to ascertain if the operator is 
recording his inspection. 

The panel agreed that too often operators rely on 
inspectors to spot bad quality. The group further 
agreed that quality or lack of quality reflects back 
on the tool engineer. The tool engineer should track 
down the weakness and should then have the cour- 
age to speak out forcibly to get quality equipment. 

Few expressed his and other Canadians’ concern 
over the loss of highly skilled tool and diemakers 
to U. S. industry and elsewhere. 

The conference committee was chairmanned by 
Eric Browne, Toronto chapter. Vice chairman was 
Harry Ward, Hamilton. Others included: Percy 
Bowman, Grand River Valley, treasurer; Mike 


Hollo and Bert Underwood, Windsor, program 


chairmen; Nick Erdie, Niagara District, secretary: 
Bill Buchanan, Toronto, registration; Bill Dawson 
and George Churchill, Toronto: tonald J. Tipping, 
Hamilton; and Dr. J. W. Hodg.ns of McMaster. 
Dean Hodgins, in welcoming the registrants, an- 
nounced that the university’s engineering school had 
granted its first degree the previous day. Perhaps 
indicative of the school’s high-level orientation, he 
said, was the fact that the degree was a master’s. 
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ASTE Vice President H. Dale 
Long demonstrates a rocket 
model, one of the props used 
during his talk before a ban- 
quet gathering at the Illinois 
On-Campus Conference. 
Shown with Long are (left to 
right) Don Domnick, Chap- 
ter 104 chairman; Dr. Neal 
Bowman, National Association 
of Manufacturers; Ray R. Ep- 
pert, featured banquet speak- 
er; and Francis (Doc) Bow- 
ers, general chairman of the 
conference. 


Qn-Campus Roundup: 


as AT ITs BEST,” is how H. Dale Long, na- 
tional vice president, described the Ninth Annual 
Illinois Tool Engineering Conference held at Joliet 
Junior College. Speaking to a group at the banquet 
which climaxed the conference, Long reminded the 
conferees that they were carrying out the real ob- 
jectives of the Society—the advancement and dis- 
semination of knowledge in tool engineering. He 
noted that it was Illinois that held the first such 
conference and that many other states, recognizing 
the value of such events, followed suit. 

Cosponsored by Louis Joliet chapter and Joliet 
Junior College, the conference was held Oct. 30 
and 31. It was attended by some 250 members and 
wives from the eight Illinois ASTE chapters. In 
addition to the technical sessions, a program de- 
signed to keep the ladies busy was planned. 

In his speech Long urged all tool and manufac- 
turing engineers to continue studying new tech- 
niques and applying their knowledge so they can 
meet the production challenge that faces American 
industry. Referring to the inroads of foreign com- 
petition on U. S. markets, the ASTE vice president 
warned that America’s security is at stake. 

“History has shown that nations at the top tend 
to take it easy,” Long said. “We as a nation must 
guard against the same disastrous course of com- 
placency that has brought economic ruin to others.” 
In stressing that foreign competitors are willing to 
make the effort to learn new methods, he empha- 
sized the continued need for research on the part of 
American industry. He cited tool engineers as being 
the key men in the competitive struggle. 
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The featured speaker of the evening, Ray R. 
Eppert, president of Burroughs Corp., continued 
with the theme originated by Long. Eppert ex- 
plained that American business is imperiled by 
“fallout” from “economic bomb” testing, just as 
deadly in its own way as an atomic bomb. 


“Fallout from economic bomb testing going on 
all over the world is a very real threat,” he said. 
“The winds are blowing our way and the target is 
definitely our business.” Eppert cited the three 
types of economic bombs which spread this fallout. 
The first is the economic aims clearly stated by 
Russia and other Communist bloc nations. The im- 
pact of the Common European Market and other 
free world alliances constitutes the second. And the 
final type is the narrowing profit margins and lim- 
ited surplus funds for reinvestment in U. S. busi- 
ness, plus ever-rising material and labor costs. 


—Gene Senn 


Denver Slates Conference 


The swiftly moving technology of metal form- 
ing and the demand for a concentrated program 
on the subject has prompted plans for Denv-r 
Chapter 77’s first on-campus conference. The 
all-day program on the “Modern Art of Metal 
Forming” will be presented on the campus of 
Colorado University, at Boulder, on Feb. 20. 

Among topics to be covered are powder 
metallurgy, positional tolerancing, economics of 
tooling, trends in forging, and precision stretch 
forming. Robert Ratcliff heads the planning 
committee. —Milton Haney 
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Qn-Campus Roundup: 


Ties A GREAT STATE in the heartland of America. 
Add to it a balmy climate. Provide it with a tal- 
ented, versatile and hard-working labor supply. Add 
some new industries and season them with con- 
tinuing dashes of industrial know-how. Here are 
the ingredients and the basic formula for a sweep- 
ing industrial revolution in the state of Mississippi. 

This revolution has been aided and abetted by 
an outstanding engineering school at Mississippi 
State University. And, more recently, it was fur- 
thered by an on-campus seminar sponsored jointly 
by the university and the ASTE Mississippi chapter. 

The seminar, the first of its kind in the state, was 
devoted to the topic: “Tool Engineering for Missis- 
sippi.” The speakers, who came from 10 states. 
covered such diverse subjects as cutting tools; drill- 
ing. milling. grinding and honing: forging and up- 
setting: cold forming: stamping: cost reduction: 
explosive forming; and heat treating. 


The purpose of the seminar, according to Justus 


Among the “Devices” displayed 
at an on-campus conference of 
the same name sponsored by the 
Erie chapter this October was a 
bowl feeder, demonstrated by 
Floyd Smith of Automation De- 
vices Co., Erie, Pa. Watching the 
experiment are members of 
Chapter 62 who came to the 
campus of Alliance Technical In- 
stitute to acquaint themselves 
with new tooling methods. Ses- 
sions describing what to expect 
and how to prepare for their 
venture into the tool engineering 
field were well attended by Alli- 
ance Institute students. A film, 
entitled “Reliability,” dealing 
with the importance of high 
quality component parts in the 
production of fault-free end 
products, was shown at another 
of the conference’s sessions. 
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\lexander, chapter chairman, was to give practicing 
tool engineers an insight into the latest develop- 
ments in these fields. Dr. Ben Hilbun, MSU presi- 
dent. agreed that the seminar did just that and 
called it a “star of hope” in the state’s industrializa- 
tion program. 

Attendance of more than 100 practicing tool en- 
gineers was augmented by more than 250 engineer- 
ing students who took away with them a real under- 
standing of how the gap between engineering theory 
and practice is bridged in the nation’s leading 
plants. 

Perhaps the best gage of the success of the seminar 
aside from the enthusiasm of the participants 
is the invitation from the university for ASTE to 
return to the campus each year with a similar 

seminar. 


Such seminars, according to university officials. 


are spark plugs for the industrial progress of the 
state. 
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, THe Tucson ASTE chapter and the Uni- 
versity of Arizona decided to sponsor an on-campus 
conference, it was only natural that they should 
settle on “Space Age Tooling” as the subject. For 
one’s largest impression of the area is of space: 
people and their plants sprawl freely across the 
desert; clouds seldom shroud the firmament, and 
mountains point toward space; jet-stream writing 
fills the limitless skies. ... And space—in the form 
of missiles made at the local plant of Hughes Air- 
craft Co.—is the livelihood of many of the 145 
members of Tucson chapter. 

Most of them turned out for the day-and-a-half 
exploration of space tooling problems which was 
held on the Ll of A campus in mid-November. In 
addition, 88 university students——including most 
of the 26 ASTE junior members of Tucson chap- 
ter-—attended the sessions. 

Other than their help in consuming 18 dozen 
doughnuts and 16 gallons of coffee at the seminar’s 
coffee breaks, the students further evidenced their 
enthusiasm for learning engineering from the engi- 
neers themselves by turning out in force for the full 
day of Saturday talks. One student even requested 
permission and got it—to publicly thank the semi- 
nar sponsors over the microphone on behalf of 
himself and his classmates. 


Top-flight engineers presented nine papers on 


electrical discharge machining, milling cutter ad- 
vances, space-age metrology, numerical controls. 
machining of high-temperature alloys and of reactor 
materials, and tooling of semiconductors. Finally. 
a panel of three educators and three industrialists. 
moderated by Chief Tool Engineer T. W. Kresler 
of Hughes Aircraft in Tucson, wound up the semi- 
nar with a give-and-take discussion of “What Is 
Being Done to Educate the Engineer of the Future 
and What Should Be Done.” The panel followed 
a morning talk on “Courses Designed to Teach Tool 
Engineering from a Scientific Point of View.” in 
which Dr. A. B. Drought, Marquette University dean 
of engineering, urged that several engineering cen- 


January 1960 


Engineering Dean T. L. Martin of the University of 
Arizona and ASTE National Director Leslie C. Seager 
of Salt Lake City were dinner speakers at Tucson 
chapter’s space age tooling seminar. 


Coffee break found Fred Kaultenhauser conducting 
a question-and-answer session with himself about 
calories. He was on the seminar planning committee. 


ters of a substantial size—rather than one or two 
giant centers or many small “one-man” centers—be 
established to effectively fuse teaching and research 
in manufacturing engineering. 

The seminar attendance represented 18 firms. The 
program chairman was J. D. Beach, who joined 
Chapter Chairman J. Clark Pierce in welcoming the 
registrants to Chapter 106’s first such endeavor. 

George H. Moritz 
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Members Endorse Directory 


\ 

W ORTH ITS WEIGHT in gold”—that’s what they 
prophesied and that’s what THe Toot ENGINEER 
Suppliers Directory Issue has turned out to be. 
Early returns on a survey to determine membership 
reaction to the Directory are even brighter than the 
multicolored questionnaire sheets which were sent 
to 4287 ASTE members. 

Among survey respondents 99.9 percent find that 
the Directory is, within their experience, a reliable 
source of information. It is a timesaver in locating 
companies, products and local suppliers, say 94 per 
cent of those answering. Another 94 per cent of the 
group specify, recommend or approve the purchase 
of types or products covered in the Directory. This 
high percentage testifies to the job application of 
the products given listing. | 

An average of 3.1 persons besides the person 
owning the copy refer to the Directory. The titles 
of these “borrowers”’—company owners, presidents, 
managers, purchasing agents, and engineers such as 
manufacturing, plant, process, project, production, 


tool and many others— indicate the variety of posi- 


tions in which the Directory is useful. 
The questionnaires show that most Directories are 


With 14 years’ experience in the tooling field, 
including supervisory and tool engineering posi- 
tions with Jack & Heintz, Inc., Wesson Co. and, 
most recently, Adamas Carbide, Joun A. Zura of 
Cleveland chapter has joined the American Society 
for Metals as staff engineer assigned to the ma- 
chinability program that is in preparation for the 
Air Materiel Command, U. S. Air Force. 


Holding a succession of supervisory and mana- 
gerial positions with Harrington Tool & Die Co., 
Ltd., Lachine, Quebec, since 1942, Gorpon 
McNaueut has been appointed vice president in 
charge of sales. McNaught has been a senior mem- 
ber of Montreal chapter since 1949, 


James J. Rost, as a result of accepting a position 
at AiResearch Mfg. Co. of Arizona in Phoenix, 
was unable to assume his duties as new chairman of 
Grand Rapids Chapter 38. Rost was selected to 
receive the Service Award and Pin in recognition 
and appreciation of his noteworthy service in the 
chapter. Accordingly, James R. Wagner, immediate 
past chairman of Grand Rapids requested John 
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kept at work, rather than at home. Owners refer to 
their copies an average of 3.1 times per week, with 
the individual number of references per week rang- 
ing from 1 to 100. 

Using the Directory has facilitated actual com- 
pany purchases for 63 per cent of the respondents. 
The types of products purchased in these instances 
include machine components, materials, test equip- 
ment and tools of all kinds. 

Although most respondents indicated that the 
Directory is complete for their needs, some sug- 
gested additional listings for certain highly special- 
ized products. Others suggested enlargement, a more 
durable cover and a more precise breakdown of 
products as to type and size. 

While the 1959 Suppliers Directory continues to 
fulfill the tool engineer’s need for information on 
manufacturers, their products and local distributors, 
Headquarters is at work preparing the 1960 issue. 
It is being groomed to bring to industry the same 
reliability as in 1959, but a greater amount of in- 
formation. As many as 20 percent more manufac- 
turers, products and sales outlets will be at the 
service of 1960 Directory owners. 


Hamay, chairman at Phoenix, to make the presenta- 
tion in behalf of Grand Rapids. 


FRANK Ritcuie, past chairman of Windsor Chap- 
ter 55 and currently a member of the National 
Public Relations Committee, has been promoted to 
manufacturing manager—Windsor Manufacturing 
Operations—for the Ford Motor Co. of Canada, 
Ltd. Prior to this promotion Ritchie was director 
of manufacturing engineering with office in Toronto. 


R. W. Howe.i, Chicago member, has beer. ap- 
pointed general manager of the Equipment Steel 
Products Div. of Union Asbestos and Rubber Co. 
The division’s products include structural steel tub- 
ing, steel fabricating, and a variety of steel equip- 
ment for the construction industry. Howell will be 
responsible for tie entire manufacturing operations 
of steel products in UNARCO’s plant at Blue Island, 
Ill. Before his appointment he was works manager 
of Highway Trailer Co., Inc.; previously was assist- 
ant to the vice president and general manager of 
Houdaille-Hershey Corp. and later held the same 
position with Rheem Mfg. Co. 
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Quote or THE MonTH: “I am convinced that we 
are now on the horizon of an entirely new era of 
measurement accuracy. .. We have learned through 
measuring gage blocks, that if you touch them with 
a measuring probe, the probe will penetrate into 
the block. We now know that steel behaves like 
rubber. We must therefore develop measuring tools 
which can measure to space-age accuracies without 
actually touching the work being measured.”—Glen 
H. Stimson, chief engineer of Gage Div., Greenfield 
Tap & Die Corp., speaking at the “Space Age Tool- 
ing” seminar sponsored by Tucson chapter on the 
University of Arizona campus. 


Language is no hurdle in current efforts to 
establish an ASTE chapter in Mexico, since practi- 
cally every engineer there speaks both English and 
Spanish, reports Houston chapter’s First Vice 
Chairman Harry M. Betts, who recently returned 
from a four-day visit in the capital. Betts found 42 
members-at-large in the Mexico City area, meeting 
regularly every first Tuesday of the month on a 
year-round basis. Spark plugs of the drive to get a 
Mexico City charter in time to become the baby 
chapter of the 1960 convention are John Bailleres, 
Julio N. Garcia and Federico Delgado R. “The city 
is so industrially diversified that it can easily sup- 
port more than one chapter right now.” Betts said. 


Some approximate membership totals of other 
technical societies show that ASTE with its 40,000 
is well up toward the top of the list: American 
Society of Mechanical Engineers, 44,600; American 
Society for Metals, 30.000; American Institute of 
Electrical Engineers, 50,000; Society of Automotive 


Engineers, 23.500; American Society for Testing 
Materials, 9000; American Institute of Mining. 
Metallurgical and Petroleum Engineers, 33.000: 
American Welding Society, 12,500; American In- 
stitute of Chemical Engineers, 17,500; American 
Society of Civil Engineers. 41,000. 


A new technique—gun grilling—was used in a 
question and answer session at LONG BEACH 
chapter following a technical meeting on “Tooling 
for Toys.” At right, Speaker Fred Hayner, shop 
superintendent of Mattel, Inc., obligingly replies to 
rapid-fire queries from (left to right) Owen D. 
McDougal, Chapter 84 third vice chairman; Stan 
Langley, a Mattel colleague; and Larry Pomerantz. 
past chairman.The grilling guns are Mattel products. 
produced to tolerances of plus or minus 0.005 by 
the toy firm’s 9000 employees. As it is unusual for 
any one toy to sell two years in succession, tools 
and dies are used for one season only. Hayner 
said the firm plans a million-dollar research and 
development program for 1960. 
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Speaking of arms and men, the Society’s well- 
traveled symbol of mass production—an original 
Eli Whitney musket—was crated up recently at 
Headquarters and shipped to New York for its debut 
on the “American Heritage” show over NBC-TV. 
The rifle also appeared on Dave Garroway’s “Today” 
show. Shown here “rigging” the venerable weapon 
for its television appearance—and incidentally 
dramatizing Whitney’s principle of interchange- 
ability of parts—are Headquarters workers Sue 
Sutherland and Kay Lou Brown and ASTE Execu- 
tive Secretary Harry E. Conrad. 
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Willing fall guy of a televised race 
between a horse and buggy and a mod- 
ern auto was Pittsburgh chapter mem- 
ber Al Bircher. Here he is shown ac- 
cepting his assignment—a steel stamp- 
ing which was part of a lighting circuit 
needed to illuminate a_ bicentennial 
plaque honoring  Pittsburgh—from 
Chapter Chairman Ray Zale. Bircher 
knew before the race began that it was 
all “fixed”: that his buggy would lose 
a wheel, that a horseless carriage would 
rescue his stamping and deliver it just 
in time for the televised unveiling by 
ASTE President Ewing, and that a 
modern auto—carrying a_ titanium 


OUR TELEVISION SCREENS in a darkened room 


simultaneously flashed the story of “The Land of 
Engineering.” When the lights went on after the 
hour-long spectacular, the audience of more than a 
hundred tool engineers applauded and felt justly 
proud of their profession and their Society. eee 
Perhaps some of the applause should have been 
for the applauders themselves. For many in the 
crowd which gathered at Pittsburgh’s Penn-Sheraton 
Hotel to watch their show—their contribution to a 
city’s bicentennial celebration—had themselves 
played major roles in their city’s progress. Many 
would be better able to contribute to progress in the 
future because of activities such as this meeting. 
The meeting was the windup session of Pittsburgh 
ASTE’s annual fall seminar, the outstanding feature 
of an extensive educational program which is spon- 
sored by Chapter 8. This year the course, condncted 
at Carnegie Tech, was on stamping and presswork: 
previous courses have covered carbides, tool steels. 
grinding, and small cutting tools. More than half 
of the 300 enrollees completed the 1959 course with 


The man most closely 
identified with  Pitts- 
burgh chapter’s success- 
ful seminar on stamp- 
ing and presswork is 
Robert S. Aikenhead, 
untiring education 
chairman. Here he pre- 
sides at the climactic 
session held Nov. 6, 
featuring a panel 
roundup of the seminar 
speakers. 
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stamping and driven by another ASTE 
member named Norm Cleary—would 
easily win the race. But Bircher was 
willing to lose just to prove that you 
can’t depend on _horse-and-buggy 
methods nowadays. 


a perfect attendance record. Three of them—Paul C. 
Auer, D. G. McCray, and Burton E. Raymond 
made a 260-mile round trip from Corry, Pa., each 
seminar night. 

“The Land of Engineering” program, which rep- 
resented months of work by Past Chairman Elwood 
Weissert and producer Sam Francis of educational 
TV station WQED, pointed up the essential function 
of the 600 ASTE members in the Pittsburgh area 
to build for the future by improving the conditions 
that existed in the past. The program was taped for 
eventual distribution among other ASTE chapters. 

The attention-getter in the professionally pack- 
aged. skillfully unwrapped show was a handicap 
race between a horse and buggy and a modern auto. 
deliberately perpetrated to reflect to the credit of 
engineering, and was entertaining testimony to the 
skill of the arch-planner and script writer, Weissert. 
But the real meat of the program was the “live” 
part—a down-to-earth treatment of punches and 
dies, acted out by a believable and unsophisticated 
cast of 16 ASTE characters. It showed the impor- 
tance of technology in Pittsburgh’s way of life and 
the importance of tool engineers in developing that 
technology. 

Besides the TV spectacular. the climactic session 
of the seminar also featured a talk by National 
President Wayne Ewing, who had come to assist the 
chapter in telling its story to the two million people 
in the metropolitan area. The ASTE “actors” came 
over to the hotel from the studios after the program 
and joined in a windup panel discussion which 
brought together most of the 14 authorities who had 
conducted the preceding sessions. Ralph Keenan 
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aaappter news and views 


New York Chapter Helps 
Stage Career Conference 


GREATER NEW YORK-—A recent proclamation 
by Mayor Robert F. Wagner of New York an- 
nounced the establishment of Science and Engineer- 
ing Career Conference Day in that city. The an- 
nouncement was made in connection with the 
seventh annual such conference sponsored on Nov. 
21 by the Technical Societies Council of New York 
in cooperation with the New York City publie and 
parochial schools. 

One of the major promoters of the conference has 
been the Greater New York chapter which repre- 
sents ASTE in the lineup of sponsors. The group 
has been more than partially active in all the 
TSCNY activities. Proof of this is revealed by a 
review of the council's past and present officers. 
Julius Schoen of Arista Design & Process Corp. is 
a past chairman of Chapter 34 and immediate past 
president of TSCNY. Another man active in both 
engineering groups is James L. G. Fitzpatrick. 
present treasurer of TSCNY and also a past chair- 
man of the ASTE chapter. Fitzpatrick is the dean 
of Staten Island Community College. Many other 
members of the Greater New York chapter are 
giving their wholehearted support to the educational 
activities of the State Technical Societies Council. 

The conference itself attracted some 4500 students 
from the area. Classes at Columbia University. St. 
John’s University and Polytechnic Institute of 
Brooklyn were staffed by experts in the various 
fields of engineering. The keen interest and intelli- 
gent questioning on the part of the students indi- 
cated that many of them know quite definitely the 
particular branch of engineering they intend to 


{/ired M. Sampter 


pursue in college. 


Congressman Extols ASTE 
Role in National Defense 


NEW HAVEN —Over 350 members of Chapter 41 
toured Botwinik Brothers’ plant on Nov. 12. After 
a brief welcome by President Norman L. Botwinik. 
the group heard Plant Superintendent Peter De Vit 
give a resume of the machine tool rebuilding facili- 
ties of the company. 

At the evening meeting. Congressman Robert N. 
Giaimo of Connecticut presented a Tool Engineers 


Handbook to Floyd Smith of the Eli Whitney Tech- 
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nical School for being the top design student of the 
1959 graduating class. 

Giaimo extolled the ASTE for its assistance in 
our country’s missile and satellite program. It is 
through the combined efforts of such groups as 
ASTE and through their exchange of ideas, he said. 
that we will be able to keep ahead of the rest of the 
world and maintain our standard of living. 


LONG ISLAND—Shown promoting the 1960 ASTE 
seminars at his chapter’s monthly executive commit- 
tee meeting is Chairman Sheldon Meyers. Also on 
the meeting’s agenda were a discussion of plans to 
send representatives to the ASTE Mid-Atlantic States 
Regional meeting and a progress report given by the 
head of a local student group. —Warren A, Lipman 


NORTHWESTERN PENNSYLVANIA—Ridgeway and 
St. Marys high schools were this year’s recipients of 
Chapter 128’s contributions to the industrial arts de- 
partments of a pair of worthy high schools. Ted 
Smeal (right), Chapter 128’s chairman, provided 
Dean Girts (left), instructor at St. Marys, with a 
finishing sander and a router. An electric saw and a 
finishing sander were accepted by William Bishop, 
representing Ridgeway. —wW. S. Spehalski 
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Speaker Discusses 
Air Gaging Processes 
Before Ithaca Members 


ITHACA—Air Gaging for Production 
inspection was the topic covered by F. 
Meyer, Jr., manager of Small Tool and 
Gage Div. of The Taft-Peirce Mfg. Co. 
at the Nov. 10 meeting. One hundred 
two members and guests were on hand. 

Simple manual applications up to and 
including fully automatic and machine- 
controlled devices were covered. Slides 
were utilized to illustrate certain fune- 
tions, such as semiautomatic gages for 
checking thickness, groove diameters. 
inside and outside diameters, center dis- 
tance, concentricity, squareness, ovality, 
serrations, and taper diameters. Many 
of these, said Meyer, can be combined 
into a single gage operation. 

The speaker discussed the Comp Air- 
matic electric unit installed on an auto- 
matic lathe which, as parts are being 
machined, approaches tolerance limits. 
The gaging unit then sends impulses 
to the lathe controls, calling for the 
cutting tool to move forward or back- 
ward. If the tool does not advance or 
retract, or is too worn to compensate 
correctly, the CompAirmatic shuts down 
the machine. 

High-speed inspection of small parts 
is natural for CompAirmatic, Meyer 
said. The sorting machine gages small 
parts, separating them into several dif- 
ferent categories: in tolerance, out of 
tolerance, for two points of thickness. 
two points of width, and two points of 
length. Everything is automatic from 
the time the parts go into the vibratory 
feeder until received in the bins. 

The speaker also discussed the Versa 
check electric gage, which is complete- 
ly portable. Installation consists of an 
electronic amplifier connected to a pick 
up head, mounted either on a heavy- 
duty comparator stand or height gage 
stand. Any operator who can read a 
dial indicator can get accurate readings 
Working tolerance is magnified to such 
a point that human errors are reduced 
considerably. It completely eliminates 
the human errors of touch and feel. Be- 
cause it is portable and operates on 
standard a-c line, it can be used on lab 
inspection or beside a machine. It does 
everything a stand indicator does when 
mounted on a Vernier height gage or 
surface gage, and does it with greater 
accuracy. 

Following Meyer’s talk a short ques- 
tion and answer period took place. 
After this, Philip Marsilius, ASTE na- 
tional vice president, gave a brief out- 
line of the progress being made by the 
Society from an educational standpoint. 
He also handed out affiliate membership 
plaques to six local companies. 

—Anna B. Gage 
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CALUMET—Chapter 112’s education 
and professional development chairman, 
A. Houghton Buck, spoke to his fellow 
members at their November meeting. 
Buck, project engineer at the Blaw-Knox 
Co., discussed the legal technicalities that 
often confront engineers, such as con- 
tracts, sales, government restrictions, 
patents, copyrights, and trademarks. 
—James T. Reece 


John Wisotzkey, employed by the firm 
which printed the Tool Engineers Hand 
book, was on hand at Chapter 22’s 
monthly meeting to present a copy of the 
book to one of its project chairmen, Ray- 
mond H. Meckley of the York chapter. 
That chapter’s chairman, Richard Streit 
miller, looks on at right. 


York ASTE Chapter 
Introduces Handbook 
To Membership 


YORK—At their October meeting 
Chapter 22 took time out to introduce 
the second edition of the Tool Engi- 
neers Handbook and to give credit to 
two of its contributors who are among 
the chapter membership. These men 
are two of the 26 project chairmen who 
selected and directed the activities of 
the authors and reviewers for the hand- 
book. They are Raymond H. Meckley. 
vice president of Flinchbaugh Products. 
Inc., and David Schrom, ASTE national 
vice president and works manager at 
the York Div. of Borg-Warner Corp 
Both men are past chairmen of the 
York chapter. 

Also on hand for the introduction was 
John Wisotzkey, executive vice presi- 
dent of the Maple Press Co., Ine.. 
printer of the handbook. He revealed 
some of the publication’s printing prob- 
lems and provided Project Chairman 
Meckley with a complimentary copy of 
the book. 

The York chapter also gave recogni- 
tion to other industries in the area who 
have contributed to the Tool Engineers 
Handbook by supplying men to review 
parts of the book. It was announced 
that these reviewers would receive 
copies with compliments of the ASTE 
chapter. 

Following the handbook presenta 
tions, guest speaker Robert W. Hohl. 
chief engineer of Standard Pressed 
Steel Co., took the floor. His talk was 
concerned with “Tool and Diemaking.” 
Among the phases covered in his pres- 
entation were die and piece costs 
from all angles, coil feed applications. 
progressive dies, product design and 
its relation to good die design, and 
the latest methods used by his company 
in die design and the fabrication field. 

-J. George Williams 
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Industry and Education’s Responsibilities 
In Training Engineers Heard at Kalamazoo 


KALAMAZOO—Three educators and 
two engineers met on the campus of 
Western Michigan University this Oc- 
tober for a_precedent-setting ASTE 
chapter meeting. As participants in a 
panel discussion, they were determined 
to find, or at least to suggest, some 
solutions for bridging the gap that con- 
tinues to widen between the schools 
that turn out engineers and the indus- 
tries that employ them. 

Moderator James Rau of the Kala- 
mazoo, chapter mediated the differences 
of opinion arising between the sides 
consisting of Thomas Bowman, superin- 
tendent of Kalamazoo Public Schools; 
Dean George Kohrman, WMU’s School 
of Applied Arts and Sciences; William 
Taylor, superintendent of Vicksburg 
Schools; Russell Buck, president of 
Buck Tool Co.; and Charles Perkins. 
chief engineer at Fuller Mfg. Co. 

With the increased emphasis on 
rocket development and space travel. 
and accelerated demands for greater 
productivity, what is being done to cor- 
rect the shortage of engineers? How 
can schools best help students to pre- 
pare for an engineering career in this 
space age? How can engineers, both 
as individuals and as members of a 
group, cooperate with and assist the 
schools? These three key questions were 
raised and possible solutions were put 
forth by the speakers. 

Russell Buck, of industry, opened 
the discussion. There is, in his opinion, 
a great lack of mathematical training 
among students of today, especially 
in trigonometry. This is accompanied 
by a lack of design knowledge on the 
part of the graduating engineer. Too 
much emphasis is placed on drawing 
training that results only in “a pretty 
picture.” All that is really necessary is 
a readable drawing with a minimum 
amount of time spent on it. Buck sum- 
marized with the idea that in order to 
help the student meet the demands of 
industry, the teacher should be em- 
ployed by industry for a time so he can 
understand its mechanics more fully. 

Another industrialist followed. 
Charles Perkins. He felt that the student 
is not aware of his responsibilities to 
Society. He, the student, is not being 
taught to “think,” which, with his educa- 
tion, is the most important thing he has 
to offer. To be really called an engi- 
neer, a young man has to have the abil- 
ity to express himself on the “board.” 
Drawing or designing is the “language 
of engineering.” 

Education had a chance to raise its 
voice when Thomas Bowman took the 
floor. “Why.” he asked, “should we 
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(the public schools) prepare any par- 
ticular group for a given occupation? 
Doctors, lawyers, dentists, etc., also 
have a shortage. Why should there be 
any favoritism?” 

Bowman stated that the caliber of the 
student in school today is inferior to 
that of 15 years ago. This is also com- 
plicated by the fact that today there is 
so much more additional knowledge for 
the student to assimilate. All this must 
be done in the same allotted time as was 
available before this additional infor- 
mation was ever known. At the uni- 
versity level there is too much general 
but essential knowledge to be acquired 
to spend time on basic shop courses. 
It is up to industry to do their practical 
training. 

William Taylor was next in the 
speakers’ lineup. The question of quan- 
tity and/or quality of engineers is basi- 
cally one of economics, he said. The 
whole educational program is related 
to the economy. The young and talented 
teachers don’t wish to be hired at the 
wage scales the schools are forced to 
offer and, as a result, inferior teachers 
take their places. 

As for the student, Taylor said, he is 
forced to make a choice of a vocation 
at the age of 15. He is very much im- 
pressed (along with his parents) that 
the high school graduate employed in 
skilled or semiskilled trades has more 
monetary remuneration than the young 
engineer and not too much less than 
the older, experienced engineer. 

The final member of the panel was 
George Kohrman. He began by saying 
that the dignity of work should be em- 
phasized. Too many of today’s college 
level students feel that the more educa- 
tion they can acquire, the less work 
they will have to do later when they take 
on a job. 

In summerizing, the panel members 
joined forces to come up with several 
general suggestions, which, if accepted 
by industry and education alike, could 
help to alleviate the conflicts existing 
between them. The first concerned the 
idea of training engineers in basic tech- 
niques. The answer may be in increas- 
ing the school tax and extending the 
length of time for high school and col- 
lege courses as we know them. The 
present training for engineers is becom- 
ing outdated. Another answer may be 
the type of setup used by many engi- 
neering schools — a cooperative plan. 
The final suggestion was agreed by the 
panel members to be the most impor- 
tant. There should be closer ties be- 
tween the schools and industry. This 
panel discussion was a good start. 

—Don Massey 


ST. PETERSBURG—Past national 
president, Frank W. Curtis, holds an in- 
scribed copy of the new Tool Engineers 


Handbook given him by the members of - 


Chapter 159. G. E. Losey (left) of that 
chapter made the presentation to Curtis, 
who is now a member of the St. Peters- 
burg ASTE group and who authored 
sections of both the new and the old 
handbooks. At right is W. A. Simcox, 
chapter chairman. —James H. Veith 


Chapter 100 Hears 
Education Leaders 
NORTHERN MASSACHUSETTS— 


Despite an increase of 5.9 percent in 
over-all college enrollment, a decline of 
1] percent over the previous year’s en- 
rollment in engineering was revealed 
through a survey of colleges. So said 
Prof. Arthur F. Gould, head of the 
Department of Industrial Engineering, 
Lehigh University, and chairman of the 
National ASTE Education Committee, 
at Chapter 100’s Education Night Nov. 
KZ. 

The chapter’s Science Teacher of the 
Year award was presented to Richard 
Lyons of Narragansett Regional High 
School, Templeton, Mass. John McBride 
of Union Twist Drill Co. won a Tool 
Engineers Handbook for being chosen 
outstanding apprentice of the year. 

In speaking on “What Industry Ex- 
pects of the High Schools in Preparing 
Students for Industry,” Leroy L. Daw- 
son, principal of Barre High School, 
Barre, Mass., urged expansion of the 
school guidance programs and a di- 
versified but purposeful curriculum. 

Past Chairman George Stanley an- 
nounced plans for possible chapter 
sponsorship of Junior Engineering 
Technical Society (JETS) clubs in area 
high schools. —Richard I. Edwards 


Rochester Member Dies 


ROCHESTER, N. Y. — Erwin A. 
(“Don”) Dony, member of Chapter 16 
and a machine tool broker here for 
nearly 35 years, died Nov. 1 at age 67. 
He operated the D. E. Dony Machinery 
Co. in Irondequoit. In World War II. 
he was cited by the Rochester Ordnance 
District for his service on the district’s 
machine tool panel. 
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Washington Schedules 
Two Automation Talks, 
Professionalism Panel 
WASHINGTON—Chapter 48, whieh Las! 


year changed its name from Potomac 
to Washington, will come to grips wit! 
the need for and the problems of au- 
tomation at two regular meetings. 

\utomation’s effect on the U.S. econ- 
omy will be discussed at the Jan. 5 
meeting by Chester S. Johns, sales 
manager, Buhr Machine Tool Co. On 
Feb. 2. Ted Silvey of the AFL-CIO na- 
tional headquarters in Washington, will 
talk about the problems that follow 
progressive replacement of human labor 
by machines. Titling his speech “Hu- 
man Factors in Automation,” Silvey 
will attempt to answer these questions: 
Will future industry require more or 
fewer human beings to operate its im- 
plements? What level of skills will be 
required ? 

Representative of the chapter’s range 
and caliber of programming for the 
1959-60 sessions were the December 
meeting talks on foreign machine tools 
by Ludlow King, vice president of the 
National Machine Tool Builders Asso- 
ciation, and Burnham Finney, editor of 
{merican Machinist magazine. 

Coming up this spring is a panel dis- 
cussion of the professional status and 
professional future of tool engineers. 


Henry C. Howells 


TWIN STATES—Chapter 40’s first scholarship brought a smile to the face of its 


winner, Ronald King of Springfield, Vt. 


engineering student at Penn State. With 


Ronald is now using the $200 award as an 
him at the ASTE meeting in Windsor 


were (left to right) Chairman David Armstrong; Ronald’s mother and his father, 
Wesley King; and Russell Heath, his high school principal. —Bernard W. Harriman 


Fond du Lac Honors 
A Handbook Author 


FOND DU LAC—C hairman Walter 


Wigton presented Jesse Daugherty. 
vice president of engineering at the 
Giddings & Lewis Machine Tool Co.. 


with an autographed copy of the new 


Tool Engineers Handbook at the No- 
vember meeting. The award was made 
in appreciation of Daugherty’s author- 
ship of the handbook’s milling section. 

E. J. Weller of the General Electric 
Co., in a talk on “The Hi-E Principle 


of Machining,” attempted to show how 
high efficiency machining raises quality 


and decreases costs of many products. 


Rochester Reminisces, Honors 
Past Chairmen at 179th Meeting 


ROCHESTER—Chapter 16 took 
stock of itself and took time out to 
honor some distinguished members 
its past chairmen—at the 179th meet- 
ing held since it was chartered almost 
22 years ago. Its present chairman, 
Ervin Hodson, Jr., and its first vice 
chairman, VanBuren N. Hansford, 
noted that Rochester chapter with a 
membership of 448 is now 17th 
largest of 161 groups in the ASTE. 
In paying special tribute to “the 
gentlemen who have given so much 
of their time that we might enjoy a 
progressive and instructive activity,” 
Hansford traced the history of Chap- 
ter 16 from the first organizational 
meeting held in late 1937 at the 
Sagamore Hotel. From that gather- 
ing of 65 stemmed the chartering in 
February 1938, with John Barteck of 
Consolidated Machine Tool as the 
first chairman. Barteck has since re- 
turned to Detroit and is working at 
Pioneer Engineering & Manufactur- 
ing Co. The charter vice chairman 


and subsequent second chairman of 
the chapter was Charles Codd, then 
a master mechanic at the Ritter 
Dental Co.—and now, at age 86, still 
an active member of Chapter 16. 
\long with his son, George F. Codd. 
also a chapter member, Charles Codd 
was present at the past chairmen’s 
night held Nov. 2. 

\lso present to refute the report 
that all Rochester past chairmen re- 
tire to Florida was Past Chairman 
(1949) William Gordon, retired 
chief tool engineer of the Camera 
Works. Gordon still lives in Roches- 
ter and keeps busy at his avocation 
of watch repairing—and, as Hansford 
put it, “lends a distinguished air to 
Chapter 16 meetings.” 

Speaker of the evening was Ernest 
White, a hydraulic engineer who 
talked on pressure-controlled 
valves made by the Rivett Co., Bos- 
ton. Among guests was National 
Director Joseph L. Petz of Pleasant 
Valley. N. Y Otto Hosford 


Three Speakers Discuss 
Tape-Control Machining 


SYRACUS E— Eighty-five member. 
heard three speakers elaborate on the- 
subject of “Tape-Control Machining” at 
the October meeting. The speakers 
brought up many facts and figures 
promoting this type of machining, such 
as cutting cycle time 30 to 70 percent. 
elimination of fixtures, greater machine 
utilization, and decrease in scrap be- 
cause of duplication of parts. 

The eastern district sales manager of 
Giddings & Lewis Machine Tool Co.. 
Louis L. Peeke, was first on the speak- 
ers’ agenda. Before joining that firm 
15 years ago, Peeke held both sales 
and managerial positions in various 
basic industries. He was followed by 
Clyde G. Hellwig, eastern district sales 
engineer for the same company. He is 
a specialist in the applic ation of verti- 
cal turret lathes, vertical boring mills. 
planer type milling machines. and air- 
craft skin milling machines. A recently 
acquired member of the Giddings & 
Lewis field sales force was Robert L. 
Brandenberg. All three men have had 
extensive experience in the tape-con- 
trolled production field.—John C. Parry 


LANSING—Frank Flory (left), instruc- 
tor of mechanical technology at Lansing 
Community College, and Ralph Vander- 
slice (right), associate professor of me 
chanical engineering at Michigan State 
University, discuss the November pro 
gram with guest speaker Nevin Bean, 
technical assistant to the general manager 
of Ford’s Automatic Transmission Div. 
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SANTA MONICA BAY—Robert Rem- 
ington, sales manager at Hufford Corp., 
outlined latest methods in spin forging 
and new development in power shear 
forming before 75 members at the Octo- 
ber meeting. —Charles V. Livezey 


Honing and Metallurgy 
Topics at Hamilton 
HAMILTON DISTRICT—The founder 


of a company which was the first pow- 
dered metal plant in Canada, H. F. 
Johnson of Sheepbridge Engineering 
Co., addressed the members of Chapter 
12 at their November meeting. As was 


to be reasoned with his broad ex- 
perience, Johnson gave an extremely in- 
formative talk on powdered metallurgy. 

At the Hamilton District chapter's 
October meeting Perey Cook, manager 
of Micromatic Hone Ltd. of Canada, 
outlined the advantages to be gained 
hy stock removal and finishes obtainable 
by honing. Cook is a member of the 
Hamilton chapter of ASTE. 


George Bryant 


ASTE Seminar—“Optical Tooling Meth- 


ods in Manufacturing” Jan 


ASTE Seminar 


ASTE Seminar 
about Metal Cutting’’ 


On-Campus Conference Feb 


National Engineers Week 
Second Annual Production Institute 


ASTE 28th Annual Meeting 


ASTE Tool Show 
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SPECIAL EVENTS 


12, ‘60 


“Numerical Control’’ Jan. 26, ‘60 


‘What We Know Today Jan. 28-29, ‘60 


Keystone Meetings 
Spotlight Student 
Achievements 

KEYSTONE—At the October gather- 


ing of Chapter 101 members. a special 
certificate of commendation was _pre- 
sented to John R. Krzyzewski. a student 
at the Penn State University Wilkes- 
Barre Center. Krzyzewski was the win- 
ner of a $400 ASTE International Edu- 
cation Award. One of the boy’s instruc- 
tors, John Hychko, was on hand for the 
ceremony. At this same meeting, Wil- 
liam McAvay, general manager for the 
Eastern Div. of the Taeburg Tool Mfg. 
Co., discussed numerical controls. 

O. J. Seeds. manager of the alloy de- 
partment of Cerro de Pasco Sales Corp.. 
and a member of the Greater New York 
ASTE chapter, spoke at the November 
meeting. His topic. Cerrotechnics, dealt 
with, among other things, the low melt- 
ing temperatures of the various alloys 
used in melting 
metals. The term eutectic, easy melt- 


compounding low 


ing, was discussed. When two dissimi- 
lar metals are alloyed in the right pro- 
portions, the melting temperature is 
lower than either of the parent metals. 
When three or four metals are mixed in 
the correct melting 
temperature is lowered even further. A 


proportions, the 


step-by-step process of mold making 
from low melting alloys was also illus- 
trated by Seeds. 

The Keystone chapter played host to 
30 students from the Wyoming Valley 
Technical Institute of Kingston, Pa. Ac- 
companied by instructors. Charles C. 
Nalbach and Arthur M. Daves, the tech- 
nical students exhibited such interest in 
the technical speaker's talk and exposi- 
tion that their questions kept him at the 
microphone for an extra hour. 

William T. Brennan 


Sheraton Hotel, 
Philadelphia, Pa 


Ambassador Hotel, 
Los Angeles, Calif 


Sheraton-Palace Hotel, 
San Francisco, Calif 

13, ‘60 University of Colorado, 
Boulder, Colo 


21-27, ‘60 


21-22, ‘60 University of Wichita, 


Wichita, Kan 
21-28, ‘60 Statler-Hilton and Sheraton- 
Cadillac Hotels 
Detroit, Mich. 
21-28, ‘60 Detroit Artillery Armory 
Detroit, Mich 


LONG BEACH—Upon his receipt of the 
second edition of the Tool Engineers 
Handbook, K. G. Farrar (left), vice 
president and general manager of Doug- 
las Aircraft Co., stressed the need for 
such a publication among the 1800 em- 
ployees of Douglas’ tooling division. 
Delivering the handbook to Farrar is 
Raymond E. Gariss, vice chairman of 
the National Technical Publications 
Committee. 


Positions Available 


MECHANICAL MANUFACTURING 
DESIGNER-PROCESS ENGINEER—De- 
sign and specification of tooling for 
automatic machine tools. Design and 
specification of electric control cir- 
cuits for automatic machine operation. 
Require background in tool design, set- 
up, and operation of automatic ma- 
chine tool. Trade school, engineering, 
metal trades training desirable. Please 
send complete resume to Personnel 
Manager, Ansul Chemical Co., Marin- 
ette, Wis. 


MECHANICAL MANUFACTURING 
DESIGNER-PROCESS ENGINEER—De- 
sign and specification of production 
welding equipment. Design and tryout 
of tools and fixtures for assembly proc- 
esses. Require background in weld- 
ing and experience with automatic 
welding equipment. Trade school, en- 
gineering, metal trades training desir- 
able. Please send complete resume to 
Personnel Manager, Ansul Chemical 
Co., Marinette, Wis. 


Positions Wanted 


SALES MANAGER—available, with 15 
years’ background in the Tool and 
Gage industry. Broad experience in 
field sales, field sales management, 
sales promotion, budgeting, etc. Write 
to Classified Ads, Dept. 168, 10700 
Puritan Ave., Detroit 38, Mich. 


AERONAUTICAL ENGINEER —living 
at Orlando, Florida, with liaison back- 
ground would like to contact indus- 
tries needing southern sales represen- 
tation. Phone GA 5-3343 or contact 
10700 Puritan Ave., Detroit. 
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Ceramic VR-97 Turning SAE 5060 Steel Tubing at 1320 SFPM, 
Ford Motor Co. Automatic Transmission Plant 


Proven in production 
at Ford Motor Company 


Ceramic VR-97 is a proven performer in many machining operations 
at the Ford Motor Company’s Automatic Transmission Plant, 
Livonia, Michigan. Here, and in hundreds of other progressive plants 
across the nation, VR-97 has been proving its value on continuous 
production runs. People who considered ceramic tooling as 
merely ‘“‘experimental”’ a short time ago now rely on ceramic VR-97 
as an important part of their production picture. 
Whether you are interested in increased machine output, Q 
higher speeds, better finish or machining hardened steel and 
cast iron, it will pay you to know more about ceramic 
VR-97. Contact your nearest V-R representative or 
write for complete information. 

Ask for Product Informa- 


tion BULLETIN NO. 59.1 
covering Ceramic VR-97 


) VASCOLOY-RAMET 


CREATING THE METALS THAT SHAPE THE FUTURE 
802 MARKET ST. WAUKEGAN, ILLINOIS 
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NUMERICAL CONTROL 
INCREASES LATHE 
PRODUCTIVITY 


Positioning controls for turning, fac- 
ing and boring have been applied by 
The Monarch Machine Tool Co. to its 
Series EE, Model 1000 lathe. Numeri- 
cal control is provided by a modified 
General Electric Mark II unit. All con- 
ventional controls are retained to make 
the lathe adaptable to normal manual 
operations. 

Data input is from standard 8 chan- 
nel, l-in. wide punched paper tape pre- 
pared on a Flexowriter. A programmer 
sets up information which is punched on 
the tape in block form. Each block 
directs carriage and cross slide move- 
ments from the zero point. Feed rates, 
spindle speeds and other auxiliary func- 
tions are also controlled by the tape. 

When tape is read on the tape reader 
in the control console, information is 
interpreted in the director cabinet and 
remains in a memory unit until proper 
carriage and cross slide positions are 
obtained. Feedback units on the car- 
riage and cross slide signal the director 
when the commanded position has been 
reached. 


Numerical control system applied to 
lathe. Conventional controls are re- 
tained for manual operation. 


Speeds are infinitely variable between 
20 and 2000 rpm. Tape commands can 
select any of these ranges and any one 
of five speeds for a given cycle through 
five manually set potentiometers con- 
trolling the main drive motor. 

Electronically powered feed motors 
drive the carriage and cross slide 
through gear boxes. Each gear box has 
a low and high feed range as well as a 
traverse range, all of which can be tape 
selected. Within exch of the high or 
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low feed ranges are nine preselectable 
feed rates ranging from 0.55 to 6.25 ipm 
in low and 2 to 25 ipm in high. Any of 
these 18 feeds can be programmed. 
Longitudinal and cross feed rates can 
be separately selected. 

Prepared tape and data sheets enable 
the operator to make his setup quickly. 
The data sheet establishes a starting 
point for the cut so the tool can be posi- 
tioned in relation to the zero reference. 
Longitudinal and cross zero positions 
can be shifted by appropriate knobs on 
the console to bring the zero reference 
position on the tape to the zero position 
on the workpiece. Spindle motor speed 
settings for each of the potentiometers 
are included on the data sheet. Accura- 
cies of +0.001 in. on both diameter 
and length are achieved by this control 
system. 


STAINLESS STEEL 
IMPROVES QUALITY 
OF MISSILE COMPONENT 


Reliability and quality of a critical 
missile component have been improved 
by producing it from a free-machining 
stainless steel instead of a chrome-moly 
alloy steel. Perfecting Service Co., 
Charlotte, N. C., working on a subcon- 
tract for Douglas Aircraft Co.’s Char- 
lotte Div., has eliminated rejects which 
formerly averaged 25 percent per lot. 
The company has increased production 
of the parts 80 percent by eliminating 
several operations. 

Originally, the component was made 
from 1 in. round AISI 4130 heat-treated 
steel having a tensile strength of 125.- 
000 and 145,000 psi. Machinability of 
the steel was such that the company 
encountered problems in fabrication, 
tolerance control and surface finish. The 
threads, which had to be machined to 
preplate tolerances, were rougher than 
desired. Machining was accomplished 
without difficulty, but it was impossible 
to hold a required 63 rms finish on two 
flats. These surfaces subsequently had to 
be surface ground. The part was then 
drilled and reamed, the latter operation 
causing some difficulty because of poor 
finish. 

Although tolerances were held to pre- 
plate dimensions, approximately 25 per- 
cent of the components that were cad- 


mium plated were rejected. These re- 
jections were caused by thread rough- 
ness and plating buildup on feather 
edges. Vapor blasting and buffing of 
threads were used to remove the build- 
up, but these operations increased 
production costs. 

In an effort to increase productivity 
and lower the rejection rate, the sub- 
contractor tried using AISI type 416 
stainless steel supplied by the Carpenter 
Steel Co. It obtained a quantity of 1 in. 
round stock heat treated to a tensile 
strengh of 125,000 to 145,000 psi. It was 


Three stages of production of a missile 
component made of stainless steel. 


not necessary to cadmium plate this 
material because it could be passivated 
instead at less cost. It also showed 
superior machining qualities and better 
finish. 

Although the initial cost of the stain- 
less steel is higher than that of the 
chrome-moly steel, the actual cost of the 
part remains the same as it was when 
AISI 4130 alloy was used. This is be- 
cause of savings in plating costs. Since 
changing to stainless steel, production 
has increased and rejection rates are 
negligible. 


REDESIGNING TO 
CUT LABOR COSTS 


Elimination of some manufacturing 
operations is possible by redesigning 
components to use new materials. This 
was done by the U-C Lite Mfg. Co.. 
Chicago, in an effort to cut production 
costs of beacon-lamp terminal plates. 
Formerly the terminal plates were made 
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again... 


END MILLS 
, LEAD IN CUTTING 


ALUMINUM 


This new true helix end mill is the first 
of its kind—Nelco engineered to give 
superior production performance when 
plunge cutting and general purpose 
milling on Aluminum. 


Generous carbide tips are ground to 
give free shearing action, excellent 
surface finish in plunge and slotting 

fc cuts. Short length, added flute strength, 
greater chip clearance produce a new 
versatility and dependability on rugged 
cutting operations. 


Standard stock available from your dis- 
a tributor in sizes up to 1” in diameter. 


Send for your copy of the 
“Condensalog” to Cutting 
Tool Division, Brown & 
Sharpe Mfg. Co., Provi- 
dence 1, Rhode Island. 


. 


For that EXTRA Edge in Production... specify NELCO, 
Pioneers in Superior Carbide Tooling. 


Brown & Sharpe, 


CUTTING TOOLS 


USE READER SERVICE CARD, CIRCLE 62 


Progress in Production 


of eight pieces consisting of two zine 
disks fastened with five rivets to a piece 
of laminated plastic. After the plates 
were redesigned, it was possible to make 
them of unitized construction using 
copper-clad Phenolite laminate, a prod- 
uct of National Vulcanized Fibre Co. 


Terminal plates before (left) and after 
redesigning. 


Savings from redesign amounted to 
five cents on each plate. 

Application of this laminate to ter- 
minal plates represents a pioneer elec 
trical use of a material which was ori- 
ginally developed for use in printed 
circuits. 


ASSEMBLIES RECLAIMED 
WITH BRAZING ALLOY 


Parts having brazed joints which fail 
to stand up under severe service con- 
ditions can often be reclaimed with a 
stainless type brazing alloy. An ex 
ample of this is a turning vane assembly 
used in a jet engine compressor 


Reclaimed turning vane assembly for 
jet engine compressor. 


Made of 321 stainless steel, this part 
was originally silver brazed. In service 
it is exposed to hot gases which have a 
corrosive effect on the joints. Because 
only the joints are damaged, the as- 
sembly itself can be salvaged. 

Reclamation, as performed by Stain- 
less Processing Div. of Wall Colmonoy 
Corp., involves stripping all silver braze 
from the assembly and rebrazing using 
Nicrobraz alloy. Nicrobraz is a nickel- 
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Progress in Production 


base stainless type brazing alloy de- 
signed especially for high-temperature 
service. When all silver braze bas been 
removed in an acid bath, the components 
are reassembled and furnace brazed in 
a dry hydrogen atmosphere. 
Reclamation of the assemblies is 
much less expensive than the cost of 
scrapping damaged parts. An additional 
advantage is that rebrazed assemblies 
resist the corrosive effects of high- 
temperature gases. More than 10,000 
assemblies of this type have © been 
processed with good results. 


GANG MILLING 
FERRITIC MALLEABLE IRON 


Gang-milling of 121 slots for comb 
bars has resulted in quadrupled feed 
rates, increased tool life and improved 
product quality at the Federal Systems 
Div. of IBM. 

Made of ferritic malleable iron, the 
bars act as pivot points for levers in 


Gang-saw setup for milling iron comb 
bars used in data processing machines. 


data processing machines. Each bar has 
121 slots, each averaging 5g in. deep 
and 2 in. across. Slots in the comb bars 
are dimensioned to 0.043 in. + 0.003 
— 0.000. Over-all slot relations are held 
to within + 0,002 in. and inclusive taper 
to within 0.002 in. 

To gang mill the comb bars, 121 ear- 
bide-tipped saws are used. Manufac- 
tured by Gay-Lee Co., Clawson, Mich., 
the saws have tips set in circular seats 
for greater strength at the root. Ganged 
saw blades are set radially at random. 

Gang-milling feed rates range from 
1 to 114 ipm depending upon the design 
of the bar and the holding fixture. For 
optimum production and tool life, the 
ideal speed range of the thin saws on 
a horizontal type milling machine is 
between 280 and 358 rpm, (300-390 
fpm) according to the comb bar design. 

Tool life on the carbide tipped “thin 
saws” has been found to be much 
greater than the life of a similar fly- 
cutter gang. Use of the saws has re- 
sulted in a significant reduction in part 
rejections caused by dimensional error. 
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The cost of ALLEN Hex-Socket Cap 
Screws is only a minor fraction of 
your assembly costs... be sure you’re 
getting the timesaving, cost-saving 
advantages of genuine Allens! 


Ever since Allen first produced the 
hex socket head screw nearly fifty 
years ago, specifying genuine Allens 
(made by Allen of Hartford) has been 
a sure way to guarantee dependable 
threaded fastening. 

Only genuine Allens have Leader 
Points that make starting easier, and 
greatly minimize danger of cross 
threading. Genuine Allens are “‘pressur- 
formd’”’ to preserve the long fibers 
uncut throughout the length of the 
screw, giving stronger sockets for 
greater tightening torque. 

Write for samples and engineering 
data. See how genuine Allens will make 
your product better. 


Allen’s new 1960 Series Socket Head Cap 

Screws give up to 24 times more load 

carrying capacity, without indentation. 
Head diameter of sizes 
from 4” up is now uni- 
formly 1% times the body 
diameter—providing more 
under-the-head bearing 
surface, and a proportion- 
ate increase in clamping 
force. Write for new Bul- 
letin G-25, with full 
specifications, 


Stocked and sold by leading Industrial 
Distributors everywhere 


USE READER SERVICE CARD, CIRCLE 63 
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STAINLESS 


UNBRAKO socket screws for every assembly need 


When you need stainless steel socket screws, get 
them through an authorized SPS industrial dis- 
tributor. He offers standard items in austenitic 
stainless steel as follows: 


Socket head cap screws #0 through % in. 


Socket set screws #0 through ¥% in. 


He can arrange for extremely fast delivery from 
SPS on other stainless steel threaded fasteners. 
These include stainless steel socket screws in 
configurations and size ranges as follows: 


Shoulder screws 
Flat head cap screws #0 through *% in. 
Button head screws #0 through % in. 


Pressure plugs Yig through 1% in. 


All stainless steel UNBRAKO socket screws are 
available in two types: regular or self-locking, in 
a variety of corrosion-resistant alloys. Standard 
processing includes passivation surface treat- 
ment. Silver plating and/or molybdenum disulfide 
can be added as a lubricant to prevent galling 
and reduce the thread friction sometimes en- 
countered at elevated temperatures. 


Complete listings and prices can be obtained 
through your authorized SPS distributor. Or write 
SPS—manufacturer of precision threaded indus- 
trial fasteners and allied products in many metals, 
including titanium. Request new Bulletin 2557. 


INDUSTRIAL FASTENER 


USE READER SERVICE CARD, CIRCLE 64 


JENKINTOWN 37 
PENNSYLVANIA 
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Riveting Press 


Designed for production of 57 pieces 
per hour at 80 percent efficiency, this 
35-ton gooseneck riveting press has a 
12-in. stroke. A hydraulic shuttle tray 
with integral part locator provides ease 


of loading. A closed hydraulic circuit in 
the riveting head adaptor provides 
equalizing compensation for variation in 
the size of rivets. 
Detroit Broach 
Rochester, Mich. 


& Machine Co., 
Circle 350 


Adjustable Speed Drive 
Unit 

Eddy current coupling adjustable 
speed drives from 5 to 100 hp are 
adaptable to a broad range of industrial 
applications. The Kinatrol line has sim- 
plified design with fewer moving parts 
for longer service life and sharply re- 
duced maintenance. 

The stepless adjustable speed drive 
package includes the drive unit, con- 
trol enclosure with control for both 
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coupling and integrally mounted Tri- 
Clad 55 a-c motor, and operator’s sta- 
tion. The unit is pre-wired for quick, 
easy installation. 

Ratings through 20 hp are capable of 
continuous operation down to 100 rpm 
at rated torque providing a speed range 
of approximately 17:1. 

Automatic control provides close 
speed regulation as standard. On a 
typical friction type load, regulation 
of 2 percent of full speed can be ob- 


tained with standard equipment. All 
ratings are in hp delivered at output 
shaft of coupling, rather than at output 
shaft of a-c motor. 

Control enclosure elements are all 
front wired. Exciter-regulator compo- 
nents are mounted on a plug-in compo- 
nent board for quick replacement. 

General Electric Co., Erie, Pa. 


Circle 351 


Rotary Broach 


Resurfacing of cylinder heads, en- 
gine blocks and similar work in three 
steps is done with Model 570 rotary 
broach. An average cylinder head can 
be resurfaced to the finish required for 
gasket seals in less than 10 minutes. 

Steps required in the process are 
setting up of work on the loading table, 
setting of the micrometer up-feed con- 
trol for required positive stock removal, 


for more information—use request card, page 173 


and starting of the automatic traverse 
feed. Machine shutoff is automatic. 


A built-in loading table permits fast. 
top-side setups directly from machined 
of work. 


surface Level-line position- 


ing assures accuracy. The machine’s 
cutter provides individual. easily re- 
placed carbide inserts which can be 
sharpened with a special cutter lapping 
fixture, eliminating the need for factory 
sharpening service. 

Van Norman Machine Co.. Spring- 


field, Mass. Circle 352 


Button Welder 


An optional version of the CP C- 
OManual button welder is designed for 
high-production rates in plants where 
manufacturing lines are automated. 

Button welding is a versatile, low-cost 
process for joining steel from 0.035 to 
(0.250 in. thick. Carbide dioxide is used 
as a shielding agent. The finished weld 
may have a reinforcing rivet head or 
flat appearance as application demands. 
A consumable electrode adds filler met- 
al to the weld. 

The basic equipment package con- 
sists of a constant-potential 600-amp 
power source with slope control, Stellar- 
weld reactor, wire drive that can feed 
an electrode at an adjusted rate of 
speed, and a semiautomatic gun. 

All power, gas and water connections 
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YOU CAN DO BETTER WITH 


TOOLS of today 


providing 
simple, rapid maintenance. Prime com- 
ponents of the unit can be quickly re- 
moved from the line for repair and 
spare components put into service im- 
mediately. Foolproof disconnect design 
prevents improper connection. 


are quick-disconnect type, 


TOGGLE 
CLAMPS 


WHY?... Because Tool Engineers 
have been largely responsible for 
most of DE-STA-CO’s over 140 
Clamp Models and 13 basic 
Styles. . . . That's why you'll 
almost invariably find the precise 
tool to do your work-holding job. 
... And if you don’t, we'll adapt 
them to your special needs. 


FOR MORE FACTS 


WRITE FOR 44-PAGE 
TOGGLE CLAMP CATALOG 


YOU CAN 
DEPEND ON DE-STA-CO 


DETROIT STAMPING COMPANY 


DETROIT 3, MICHIGAN 


USE READER SERVICE CARD, CIRCLE 65 
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Major components of the package 
permit a highly flexible choice in locat- 
ing the power source and wire drive. 
The welder’s controls are encased in a 
separate unit for location in an area 
free from the dangers of damage. 

An electronic timer provides precise 
Weld time is 


independent of all variables, providing 


timing of weld period. 
uniform welds even on the _ lightest 
gages. Decade adjustment allows pre- 
cise setting of weld time measured in 
cycles. 

The Stellarweld reactor, placed in 
series with the direct current output 
of the power source, is designed to 
overcome extremely high short-circuit 
current surges which create a_ high 
amount of weld spatter. It is also used 
to control penetration when welding 
sheet metal to prevent burn-through and 
assist in bridging gaps. 

The wire drive contains a variable- 
speed motor held constant at a set speed 
Motor 
speed settings may be made manually 
or from a remote control station. Speeds 
of 1200 to 6000 rpm are reduced with a 


by a breaker type governor. 


60/1 gear reduction, giving output shaft 
speeds of 20 to 100 rpm. 

The water-cooled gun assembly is 
simple to operate, well balanced, light 
in weight and provides good arc visi- 
bility. Contact tubes are available for 
"61, and “42-inch diam wires. 

Welding Products Div., A. O. Smith 
Corp., Milwaukee, Wis. Circle 353 


Gaging System 

Mating parts can be ground to fit 
within a few millionths of an inch by a 
1-in. grinder with built-in Grand-A-Mate 
gaging system. 

The machine can be used for grind- 
ing such critical mating parts as missile 
control valves, fuel injector plungers 


and ultraprecision shaft-like parts. It 
can also be used to grind one-of-a-kind 
parts such as master gages and other 
high-production parts under gage con- 
trol, 

The grinder achieves tolerances with- 
in 0.000010 in. for roundness, 0.000020 
in. for straightness, 0.000025 in. for size 
and four microinches for surface finish. 
The Air Jet caliper built into the grind- 
er does not touch the work diameter, 
thus eliminating any chance of chatter 
or taper due to pressure of the gage. 

The gaging system consists of OD and 
ID air gage units and a high-amplifica- 
tion differential meter. Clearance be- 
tween the mating parts is simply set on 
a dial; there is no need for separate 
master gages for each clearance setting. 

Cincinnati Milling Machine Co., 4701 
Marburg Ave., Cincinnati 9, Ohio. 

Circle 354 


Automatic Drilling Head 


Air-hydraulic operation provides 
smooth, positive action. and easy ad- 


justability in the Model 17-400 drill 


unit, which is used with building block 
components. The unit has minimum 
quill deflection, removable valves for 
routine maintenance without disassem- 
bly of the main unit, integral depth stop 
and mechanical reversing switch, and an 
integral air valve and built-in filter for 
air supply protection. 

The unit can be supplied with direct, 
pulley gear or pulley-driven gear drives. 
Spindle motors from 1% to 5 hp provide 
torque capacity up to 500 in-lb. 

The Hartford Special Machinery Co., 
Hartford 12, Conn. Circle 355 
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Heavy-Duty Angle Drive 


Facilitating use of an angle drive as 
a machinery component whenever pow- 
er must be transmitted at a right angle, 
the case of the drive illustrated is pre- 
drilled both for mounting bolts and to 
provide center holes in dead alignment 
with the shafts. The unit’s heavy-duty 
bearing structure has ball races ground 
in the end of hardened gears to provide 
both thrust and radial stability and is 


the key factor permitting continuous 
use under severe load conditions with 
out overheating. 

Performance specifications include 
transmission in a 1:1 ratio of 144 hp 
at 3000 rpm or % hp at 750 rpm, and a 
maximum allowable speed of 6000 rpm 
with standard lubrication. It can be 
used with air drills, flexible shafts on 
with standard 14-in., “e-in. and 
electric drills. 

Tool dimensions are 244 in. for the 
casting only, and 414 in. over-all includ- 
ing chuck. Weight with chuck is 154 lb. 

Price & Rutzebeck, Box 30, Hayward. 
Calif. Circle 356 


Force Gage 


Pressure exerted by the electrodes of 
resistance welders is ‘measured with a 
high degree of accuracy with an elec- 
tronic foree gage which has a tran- 
sistorized amplifier and its own power 
supply in the form of two small, re- 
placeable dry-cell batteries. 


Panel controls are provided for check- 
ing the batteries and for calibration, 
ensuring accurate results each time the 
gage is used. Batteries, amplifier, con- 
trols and meter are all contained in a 
714-lb case with carrying handle. An 
8-foot cable connects the amplifier with 
a transducer unit which is hand-held 
between the jaws of the welding ma- 
chine while the welding current is 
turned off. 

Control Devices, Inc.. 825 S. Eton, 
Birmingham. Mich. Circle 357 


Rotary Tables 


For use in both vertical and hori- 
zontal positions, four rotary tables are 
available in 9, 12 and 15-in. sizes. Mod- 
els U19, U-12. U-15 and U-15-4 have an 


accuracy of 60 sec or less through 360 
deg of rotation. The worm is easily 
engaged and disengaged, and all tables 
have a noninfluencing positive lock and 
large, one-minute graduated dials. 
Dividing attachments with index 
plates are available for all models. 
Troyke Mfg. Co., 11294 Orchard St., 
Cincinnati 41, Ohio. Circle 358 


Self-Storing Air Hose 


Hose reels and other storage facili- 
ties are eliminated when a self-storing 
hose is used with portable air tools and 
hoists. 

Designed to replace rubber hose for 
compressed air lines to grinders, 
wrenches, nut setters and rivet guns, 
the hose is lightweight, reducing oper- 
ator fatigue, is resistant to kinking and 
is able to absorb twist. It is supplied 


YOU CAN DO BETTER WITH 


ENGINEERED 
STAMPINGS 


Your stampings cost may often 
be cut simply by slight changes 
recommended by our engineer- 
ing staff... . Also, our engineers 
frequently show how secondary 
operations can be minimized or 
eliminated entirely! And real 
savings here are obvious. ... 
Inform yourself! 


FOR MORE FACTS 


REQUEST OUR GRATIS 
ENGINEERING SERVICES 


CAN 
DEPEND ON DE-STA-CO 


DETROIT STAMPING COMPANY 


350 MIDLAND AVENVE <> 


DETROIT 3, MICHIGAN 


USE READER SERVICE CARD, CIRCLE 66 
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Designed for 128 basic variations. A 10-day tool test will prove 
you cannot burn out or damage this hoist with an overload. 
Positive control from creep to full speed with safe lowering if air 
or brake fail. Explosion-proof model available. Mail coupon 
today to arrange a 10-day tool test. 


CORPORATION «© Bedford, Ohio 
A Black & Decker subsidiary 


| Look under 
TOOLS-PNEUMATIC 
HOISTS- PNEUMATIC 


Chile? Corporation, Dept. 101, Bedford, Ohio 


Gentlemen: I want to run a Master Power 10-Day Tool Test. I understand 
there is no obligation. 

I am interested in Impact Wrenches 
| I am interested in Threaded Fasten- 


Iam interested in Percussion Tools 
|_| | am interested in Abrasive Tools 


ing Tools |_| Lam interested in Air Hoists 
Individual _. 


USE READER SERVICE CARD, CIRCLE 67 


with absolutely 
no obligation 
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coiled with reusable fittings and a 
spring guard to prevent crimping. 

Made from a special flexible poly- 
amide formulation, the hose has nylon’s 
inherent imperviousness to oils, dimen- 
sional and chemical stability and tough- 
ness. The microfinished bore, combined 
with full-flow, nonflared fittings, assures 
unobstructed air flow at all times for 
pressures to 200 psi. Maximum work- 
ing length is approximately 20 ft while 
coiled length is under one ft. 

Synflex Products Div., Samuel Moore 


& Co., Mantua, Ohio. Circle 359 


Electrostatic Chuck 


A smaller production model of an 
electrostatic chucking system allows 
precision surface chucking of nonmag- 
netic metals and even nonconductors. 

The unit, with 5 x 8-in. workholding 
surface, has been developed primarily 
for use in experimental shops, tool- 
rooms, and for small-run production. 
Comparable in precision performance 


with larger units now in use, the small 
model is supplied as a complete system 
with compact power supply, mist dielec- 
tric coolant unit, stops, dresser holder, 
fluids, and recoating kit. 

Electrostatic chucking permits pre- 
cision chucking of nonmagnetic mate- 
rials such as brass, bronze, aluminum, 
titanium and stainless steels, as well as 
nonconductors, typically ceramics or 
plastics, if these are first “flashed” with 
even a few millionths of an inch coating 
of conductive metal. 

Electroforce, Inc. Fairfield, Conn. 


Circle 360 


Proximity Switch 


Containing only one moving part, this 
proximity switch is self-contained in a 
10 cu in. hermetically-sealed brass 
housing, impervious to coolants, abra- 
sive dust and dirt, and temperatures 
ranging from minus 50 deg to plus 250 
deg. It operates without transistors, 
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tubes, coils, relays or amplifier. The 
switch requires no power input and op- 
erates completely without physical con- 
tact with its actuating means. 

General Equipment & Mfg. Co., Inc.. 
Dept. TP, 116 S. Campbell, Louisville 6, 
Ky. Circle 361 


Single-Probe Meter 


Suitable for use on any magnetic ma- 
terial between the extremes of electrical 
sheet and cast iron, a_ self-contained 
magnetic miniature layer thickness gage 
may be used on any nonmagnetic coat- 
ing material including paint, enamel, 
lacquer, plastic, porcelain enamel or 


nonferrous metals. 

The meter is available in three 
measurement ranges: 0 to 0.005 in., 0 
to 0.10 in., and 0 to 0.030 in. It is suit- 
able for measurement of curved sur- 
faces and a pointer clamp, which traps 
the pointer in the deflated position, 
makes it possible to take readings in 
areas where the scale cannot be seen. 

The O. Hommel Co., Carnegie, Pa. 

Circle 362 


the unequalled production of 
ROTARY FEED 


in nonferrous milling 


If yours is like most plants, you’re wasting 
thousands of dollars and hours per year using 
knee and bed type milling machines. Over 
50% of the average plant’s nonferrous milling 
is face milling. Why accept the losses of slow 
speed machines? 


Nothing equals the speed of rotary feed! 
From single station “job shop” runs to mul- 
tiple station long run production, this Onsrud 
Mach-Mil out-produces any machine in the 
field. Minimizes lost time for return feed, 
loading and unloading. Ends return feed 
cutter drag. Infinitely variable feed up to 
300 IPM. 


Delivered cost of this Mach-Mil is far less 
than quality knee and bed type machines... 
yet it has all the accuracy of the finest bed 
type machine. Equipped with 3,600 RPM 
head to give the recognized proper speeds for 
nonferrous milling. 


hi: MM-48 ROTARY FEED VERTICAL | 


Automatic head units for use with 
the Heliweld (tungsten-inert gas) weld- 
ing process are electrically controlled. 
They can be used for either a-c or d-c, 


; ONSRUD MACHINE WORKS, INC. 
without an accessory control. Argon, 
helium or argon-helium mixtures can LOUGH AVENUE 
be used as required. Models HMH-D of 


and HMH-E will handle long-run pro- Telephone: Niles 7-8700 © Cable Address: Onsrudmach 
USE READER SERVICE CARD, CIRCLE 68 


Complete information . . . write for Bulletin 1176 
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PERTINENT QUESTION: 


the Profilometer ? 


FACTUAL ANSWER: 


MICROMETHICAL 


Manufacturer of the PROFILOMETER", PROFICORDER", MICROCORDER, WAVOM- 
ANDEROMETER", VAROMETER, CHART VIEWER @ Exclusive American 
Sales Agent for CENSOR Dimensional Gaging and Sorting Equipment 


ETER®, 
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Whenever you must precisely know 
the roughness of any production 


surface — quickly, dependably, in 


FREE BULLETIN LT14 gives details — 


describes cost-saving applications. May 


we send you a copy? 


I45 MAIN $7 


USE READER SERVICE CARD, CIRCLE 69 


WHEN do you need 


microinches (arithmetical or rms). 


MANUACTURING COMPANY 


ANN ARBOR 3. MICHIGAN 


duction welding applications on all fer- 
rous and nonferrous metals. Model 
HMH-D is equipped with 3-in. and 
12-in. offset bars to which the machine 
holder can be attached. 

Features of the heads are sensitivity 
of response to changes in are length; 
touch or high-frequency starts; 360- 
degree rotation in any position with a 


2-in. adjustment of the machine holdet 
across the weld bead; and vertical travel 
distance of 141% in. 

The units can be operated at a maxi- 
mum 500 amp continuous duty cycle, 
d-c straight polarity using thoriated 
tungsten electrodes or 350 amp ace. 
Electrode diameters from 0.010 in. 
through “46 in. can be used. Holders 
have a maximum vertical rate of rise of 
24 ipm. 

Air Reduction Sales Co., 150 E. 42nd. 
St.. New York 17, N. Y.  Cirele 363 


Hole-Punching Unit 


Unipunch type AJ have all- 
steel cast holders which provide high 
tensile strength, long wear and greater 
bearing surface for punch guides. These 
hole-punching units are available with 
either pedestal dies or die adapters 
with button dies. 

Pedestal dies are used for punching 
holes in angles, extrusions, channels 
and formed parts with lips or flanges 
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The slug chute can be directed to pre- 
vent piling up of slugs in setups for 
punching a cluster of round and shaped 
holes with a group of punch units. 

Die adapters provide inexpensive die 
button replacement and_ interchange- 
ability of standard low-cost die buttons. 
The punches and dies can be inter- 
changed in the units without disturbing 
the press setup. 

The series has a 8% ¢-in. shut height 
and 31%-in. die height. Unipunch Se- 
ries AJ units are available in 114, 114 
and 2-in. holder widths with 4, 8 and 
12-in. throat depths for punching holes 
in up to 14-in.-thick mild steel. 

Punch Products Corp., 3800 Highland 
Ave., Niagara Falls. N. Y. Circle 364 


End Finishing Machine 


For simultaneous deburring, facing. 
and chamfering as well as drilling. 
reaming or light spinning operations, 
the Model 600 end finishing machine 
is a rigid production unit with con- 
trolled alignment between the work- 
holding jaws and the rotating toolhold- 
er. New features simplify setup, oper- 
ation and maintenance. The simple de- 


sign and convenient operation allow 
even unskilled operators to accurately 
finish up to 800 ends an hour. 

Increased chip clearance under the 
toolholder is provided. Hand holds in 
the base make it easy to move the unit 
for balancing work flow or for variation 
in jobs. The machine weighs 175 lb and 
requires a space 20 in. wide and 17 in. 
deep. 

Pines Engineering Co., Inc., 601 Wal- 
nut St.. Aurora, TH. Circle 365 


Hole-Punching Unit 


Ability to perforate just one hole or 
two opposed holes with one stroke of the 
press is a feature of this self-contained 
unit. Holes may be of different diame- 
ters and configurations and no mandrel 


January 1960 


is required. Multiple punching of a 
tube can be done by arranging a num- 
ber of units in a press or press brake. 


Component parts are machined by 
the manufacturer to customer specifica- 
tion. Variations of the perforator are 
available for punching of hexagonal, 
square and oval shapes, extruded or 
rolled. 

Tool Products Corp., 377 Old Falls 
Blvd., North Tonawanda, N. Y. 

Circle 366 


Temperature Measuring 
Instrument 


Temperature of precision parts, 
gages, instruments and machines, and 
the surrounding air with respect to a 
reference temperature, can be measured 
with this portable electrical instrument. 
The Teletemp measures the deviation of 
temperature at five separate points of 
inspection, independently, at the turn 
of a dial. Deviation at each temperature 


detection point is read on an indicating: 


more 
power at 
the cutter! 


GREAVES * 
2-XH Milling Machines — 


The completely new 
GREAVES No. 2-XH Mill- 
ing Machine brings added 
versatility, increased oper- 
ational ease, and more 
power where it's needed 
most... at the cutter! 

It utilizes two motors, one 
for spindle drive; a sepa- 
rate motor for moving 
table, saddle and knee. 
Compare this and the other 
outstanding features of the 
new Greaves Mill. You'll 
see why Greaves is “The 
MOST Mill for the LEAST 
Money.” 


Write for detailed literature! 


J. A. FAY & COMPANY 


2303 Eastern Avenue, Cincinnati 2, Ohio 


PLAIN AND 
UNIVERSAL 
MODELS 


e Wide range of speed/feed combinations 
for any type material, any type job. 


«Heavy, internally ribbed column casting 
and heavy duty rectangular overarm for 
maximum rigidity. 


» Large, heavy-duty knee, saddle and table 
provide accuracy for all types of milling. 


»New 7'% HP spindle drive motor, with 
separate motor for movable components, 
provides extra power for heavy milling. 


» Easy-to-reach controls. Handwheels and 
vertical crank disengage automatically 
when not in use. 


» New rapid traverse lever within operating 
control area. 


» Separate drive motor for table, saddle 
and knee provides more smooth balanced 
power at the cutter, 


USE READER SERVICE CARD, CIRCLE 70 
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Most Important Event 
in METALWORKING 


in Detroit... 
metalworking 
capital of 

the world! 


More than 500 exhibitors showing, 
demonstrating machine tools and 
attachments, precision control and 
inspection equipment, abrasives, 
hand tools, automation devices, 
power transmission equipment, 
cranes, hoists, conveyors, cutting 
tools, assembly equipment, dies, jigs, 
fixtures, plastic products . . . every- 
thing that’s new in tools and tooling 
under one roof, on one level. 

Concurrent with the Show 
the Tool Engineering Conference. 
36 technical sessions, 70 papers 
aimed at providing practical, down- 
to-earth answers to specific prob- 
lems, to help you profit from the 
ideas and solutions of others. 

Plant tours, too . . . your oppor- 
tunity to study product and process 
development in the world’s major 
center of high-volume production. 

All this, and more, will attract 
over 35,000 metalworking manage- 
ment, engineering and production 
men to the 1960 ASTE TOOL 


SHOW ... Make sure you’re one A & wy E 


of them! Write or wire immediately 


for your rapid registration forms! TOOL SHOW 


APRIL 215* THRU 28th 
DETROIT ARTILLERY ARMORY 


THE AMERICAN SOCIETY 


AMERICAN SOCIETY 
OF TOOL ENGINEERS 60 
10700 PURITAN AVENUE 


meter as plus or minus from one tenth 
to one fortieth of a degree. 

The instrument is used to indicate 
when parts are “cooled out” and to 
eliminate or minimize errors caused by 
temperature variations in making pre- 
cise measurements. It measures the 
difference between the temperatures of 
the dimensional standard used to set 
up the inspection instrument and the 
part being inspected. 

The temperature indicating meter has 
three temperature amplifications and 
ranges, operator selective, to permit fine, 
medium and coarse temperature varia- 
tions to be measured. 

The instrument is supplied with a 
calibrated chart relating precise tem- 
perature deviation to the meter reading 
of each of the five thermocouples sup- 
plied with the unit. 

The Sheffield Corp., Dayton 1, Ohio 

Circle 367 


Vacuum Drill Press 


A powerful vacuum plate base gives a 
portable vacuum drill true drill press 
accuracy in areas and with materials 
previously considered impractical. The 
vacuum drill can be attached to mate- 
rials including concrete, wood, plastics 
and ferrous and nonferrous metals. The 


q 
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unit will drill large aluminum and stain- 
less steel sheets. 
In use, it is positioned over a center 


a punch mark and vacuum applied with 
| a switch valve mounted on the base. By 
ts mounting the portable vacuum drill 


: directly over the workpiece, greater 
drilling accuracy is insured. A rubber 
gasket around the bottom perimeter and 
a pressed cork scuff pad protect both 
the workpiece and the base. The drill 
may be used in any position—upside 
down if necessary. 
‘ The vacuum drill is available with an 
b aspirator switch valve for converting air 
pressure into vacuum or a_ portable 
110-v vacuum source. 

Tempus Corp., 1211 Goodman Ave., 
Redondo Beach, Calif. Circle 368 


Plasma-Arc Spray Gun 


Utilizing the plasma-are principle, 
the spray gun illustrated develops nor- 
mal work temperatures of 10,000 to 
15,000 deg and will spray any material 
that will melt without decomposing. It 
provides a practical means of applying 
coatings of high melting-point materials 


such as zirconium-carbide, boride and 
oxide; tungsten and tungsten-carbide; 
and niobium-carbide. 

The spray gun operates on inert gases 
such as nitrogen and hydrogen, elimi- 
nating flashback and explosion hazards. 
Coating densities are easily controlled 
and approach 98 percent of theoretical. 

Metallizing Engineering Co., Inc., 
Westbury, L. I... N. Y. Circle 369 


Oil Cooler 


With a maximum output of 30,000 
Btu/hr, holding a maximum operating 
oil temperature at 130 deg, at an ambi- 
ent cooling temperature of 90 deg, a 
special air-to-oil cooler is made to speci- 
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AMERICAN SOCIETY 

OF TOOL ENGINEERS 
10700 PURITAN AVENUE = * 


DETROIT 38, MICH. 
@F TOOL ENGINEERS 


° 
| 
METALWORKING BELONG), 4 
| 
* 
| 
: 
+ 


TOOLS of today 


fications for a Kearney & Trecker tape- 
controlled, hydraulically operated, mul- 
tipurpose machine tool. 

Maximum temperature control for 
most efficient tooling performance is 
provided by the high-pressure core oil 
cooler. Turbulators break hot-oil flow 
for maximum heat transfer with mini- 
mum pressure drop. Aluminum fins are 
bonded to red brass tubes under pres- 
sure. Headers are made from one-piece 
seamless steel. The fan is mounted 
on the motor shaft and motor support 
is adjustable. Air entry ring is one 
sheet metal with rear 


piece, heavy 


guard. The electric motor has 1% hp 
and a 23-in. diam fan. Dimensions of 
the cooler are 34°4 in. high, 33% in. 
wide and 15%4 in. deep. 
Young Radiator Co., Racine, Wis. 
Circle 370 


Automatic CO. Welder 


Weld wire is fed continuously without 
lag or slowdown at high-speed rates in 
this fully automatic CO. welding equip- 
ment package. An automatic welding 
head, coupled with a 100 percent duty 
cycle, 600-amp constant-potential power 
source, has a two-speed mechanical 
gearshift. Wire speeds from 55 to 1200 
ipm are possible. 

The equipment uses small diameter 
wires designed for welding mild and 
medium carbon steels. CP C-Omatic 
welding provides high-quality weld met- 
al, high deposition rates, deep penetra- 
tion, low-hydrogen weld metal, visible 
are and no slag removal. It can be 
used for single and multiple-pass butt 
welds, flat and horizontal welds, posi- 
tioned and horizontal fillet welds, and 
circumferential butt and fillet welds. 

An electronic control panel provides 
instantaneous, constant contral of wire 
speed with resultant constant amperage. 
Start, stop, crater-fill stop, inch-up, inch- 


INSERT CHASER 


DIE HEAD 


STYLE AND SIZES FOR ALL MACHINES ON WHICH THREADS ARE CUT 


On Brown and Sharpe, and other automatics 
INSERT CHASERS SAVE UP TO 33% 


Insert chasers are like safety razor blades: they cost so little that you 

can throw them away when dull. Or, for utmost economy, you can 
resharpen them over and over again. Only a flash grind is required. 

For approximately $50 you get a dozen sets of 34—16 insert chasers, each set 
ground ready to go. You will be amazed at the quantity of threads they 

will cut, even to Class 3 specifications, with a minimum of downtime. 
FREE: “Unified and American Screw Thread Digest”. 


THE EASTERN MACHINE SCREW CORPORATION 


27-47 Barclay Si., New Haven, Conn. 


USE READER SERVICE CARD, CIRCLE 73 
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down, and gas and water purge buttons 
are located on the door of the panel. 
The crater fill circuit contains a vernie: 
adjustment as well as a dial-controlled 
slope of current decay that can be 
changed to suit particular applications. 

Completing the equipment package 
are: a heavy-duty, water-cooled nozzle 
with external shielding for heavy pro- 
duction use; three-position mount; and 
an attached reel mount for holding 
spooled or coiled wire. 

Welding Products Div., A. O. Smith 
Corp., Milwaukee, Wis. Circle 371 


Tapping Attachment 


An adjustable torque. high-produc- 
tion tapping attachment, the 500 A, 
meets requirements for handling flute- 


less and standard taps. Recommended 
maximum speed is 2000 rpm, at which 


The Tool Engineer 


7 
= 
3 
~ 
wr 
5 
a 
| 4 


TOOLS of today 


speed the unit reverses at 3000 rpm. 

Easily adjusted torque control gradu- 
ations are based on the breakage factor 
of taps, minimizing breakage even in 
blind-hole tapping. 

Capacity of the attachment is No. 4 to 
4 4-18 in. tool steel taps. Weight is 
2 Ib, 12 oz. Length is 5% in. and diam 
is 2234, in. 

Tapmatic Corp., 845 W. 16th St.. 
Costa Mesa, Calif. Circle 372 


Electric-Hydraulic Presses 


Motorized presses for jobs requiring 
pressures of 60 and 80 tons respectively 
are provided with completely enclosed 
hydraulic systems which prevent fluid 
contamination. They are equipped with 
easily removed fine mesh screens to fil- 


ter the oil supply. Fittings and connec- 
tions are designed to contain the high 
pressures developed during work cycles. 

Worktables can be moved through a 
wide range of travel by a self-locking 
worm-gear reduction winch, 

The worm head on the 60-ton press 
can be moved by finger pressure to any 
desired work position, 

Both units are available in two mod- 
els for different operating character- 
istics. Model MHP-60-E22, 60-ton ca- 
pacity, has a 2-hp motor, ram speed of 
10 ipm at no load and 6 ipm at capacity. 
Model MHP-60-E55, also of 60-ton ca- 
pacity, has a 2-hp motor, ram speed of 
25 ipm at no load and 17 ipm at capac- 
ity. Model HP-80-E22, 80-ton capacity, 
has a 2-hp motor, ram speed of 10 ipm 
at no load and 5 ipm at full load. Mod- 
el HP-80-E55, equipped with a 5-hp 
motor, has a ram speed of 25 ipm at no 
load and 15 ipm at full load. 

American Chain & Cable Co., Inc., 
929 Connecticut Ave., Bridgeport 2, 
Conn. Circle 373 
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Hopper Feed Orienter 


Transfer mechanism which changes 
the position of rolling parts has been 
added to the Model 4000 hopper feed. 
The equipment is used when parts must 
be changed from a rolling to an end- 
to-end position. Rate of feed ranges 


from 0 to 400 parts per min. Hopper 
capacities are 74% or 12 cu ft and ele- 
vating heights can be varied. 
Production Feeder Corp., 3130 John- 
nycake Ridge Rd., Mentor, Ohio. 
Circle 374 


Nylon Stop Nuts 


One-piece, washer-faced, _ resilient 
hexagon stop nuts are composed en- 
tirely of DuPont Zytel 101 nylon resin 
and molded to ASF width dimensions, 
allowing for use of standard installa- 
tion and removal tools. 

Brilok stop nuts are recommended 
by the manufacturer for applications 
where light weight, form stability at 
high temperatures, abrasion resistance, 
corrosion resistance and strength in 
thin sections are specified. 

Pheoll Mfg. Co., 5700 W. Roosevelt 
Rd., Chicago 50, Ill. Circle 375 


THIS is No Ordinary Power Hack Saw Blade 


This is the unbreakable MARVEL 
High-Speed-Edge Hack Saw Blade 
—the first bi-metal blade—invented, 
developed and introduced by 
MARVEL. This blade is a combina- 
tion of two materials best suited to 
the requirements of an efficient hack 
saw blade. . . a narrow high speed 
steel cutting edge permanently 
welded to a tough, non-brittle alloy 
steel body. Each blade is triple tem- 
pered to assure long life and maxi- 
mum toughness to the cutting edge. 

With a MARVEL Blade, you can cut 
any material—from the free machin- 
ing steels to the toughest alloys... 
fast, accurately and economically. 


You can tension a MARVEL Blade 
from 200% to 300% tauter than any 
ordinary blade, permitting much’ 
higher speeds and heavier feeds 
without deflection or breakage. 

Like all good things, attempted 
copies of the MARVEL Blade have 
been numerous, but its performance 
has been unequalled by any of the 
imitators. Ask for MARVEL Blades by 
name and you can be sure you’re 
getting the best on the market. Lead- 
ing Industrial Distributors have 
them in stock. 

Write for latest cutting tool Bul- 
letin and the name of your nearest 
MARVEL Distributor. FB-1020 


ARMSTRONG-BLUM MFG. CO. 5700 W. Rloominadale Ave., CHICAGO 39, U.S.A. 
USE READER SERVICE CARD, CIRCLE 74 
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Rolling, Flanging Coiler 


Illustrated with a flanging attach- 
ment, this Curvit C-155 coiler performs 
flanging operations formerly done on a 
500-ton press. The special attachment 
rolls to 5¢-in. flanges in 30-in. OD 
stainless steel rings at a rate of 90 
per hour. 

The coiler can be set up to simul- 
taneously roll and flange in one opera- 
tion. The flanging attachment operates 


80 eae per minute on .030” cold rolled 
steel 3” wide with Dickerman 6 x 4 Die Feed. : 
45 strokes per minute on .030” cold rolled 
steel 41," wide with Dickerman 6 x 6 Die 


Rugged, dependability built into every one of the 
14 standard off-the-shelf feeds give 24 hour a day 
trouble-free performance. 

At any speed the tooling will withstand, where high 
precision or high production are required, Dicker- 
man Feeds pay for themselves and then go on 
paying dividends over and over again. Many 
Dickerman feeds have performed flawlessly for 
over 100 million strokes. 


Improve your press feeding profits 
—send for the Dickerman “Stand- 
ard” Catalog File and prices today! 


H. E. DICKERMAN MFG. CO. 
321-323 Albany Street e Springfield, Mass. 
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under pressure of 6000 psi at 80 psi air 
pressure. The drive die roller is reduc- 
tion gear driven by a 5-hp electric 
brake motor. 

The machines will coil pipe, tube, 
wire, strap flat stock and solid bar stock 
up to 2%4-in. OD. 

Curvit Div., Maclodyne Corp., 19 
Grovesnor Ave., East Providence, R. I. 
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Pneumatic Die Grinder 


Recommended for polishing, wire 
brushing, and metal removal on dies, 
stampings, gear teeth, plastics, tubes, 
castings and weldments, Model 1600 
has a metering trigger that delivers 0 
to 25,000 controllable rpm, allowing an 
operator to throttle down for feather 
edging. 

The grinder takes standard rotary 
files, standard or carbide wheels, wire 
brushes, mounted points and sanding 


drums. Wheel capacity is 114 in. vitri- 
fied and 1% in. organic. The unit is 
furnished with a 14-in. collet machined 
on the shaft for minimum runout and 
a 1%-in. collet that slips into a 14-in. 
collet body. 

Superior Pneumatic & Mfg., Ine.. 
13800 Enterprise Ave., Cleveland 35. 
Ohio. Circle 377 


Dial Indicator Holder 


Rapid mounting of dial indicators on 
any flat surfaces of machines or angle 
plates can be done with a self-attaching 
magnetic holder which provides versa- 
tility in the application of dial holders 
to surface plate inspection or in con- 
trolling fine machine adjustments or 
feed movements. 

A swiveling clamp permits angular 
adjustments of the indicator to the 
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working position, and will accommodate 
varied dial indicator shank sizes by 
means of interchangeable sleeves. 
Mueller Gage Co., Div. of Mueller 
Laboratory, 1052 N. Allen Ave., Pasa- 
dena, Calif. Circle 378 


Plug Gage 

Internal threads can be checked in 
one operation with this thread plug 
gage. The instrument has three meas- 
uring jaws representing master thread 
gages, one of which is retractable be- 
tween the other two. With the indicator 
set at zero with a ring gage, the instru- 
ment is inserted and the measurement 
of the inspected female thread and 
its tolerance position are immediately 
readable on the, dial. 


Four sizes cover a range from 0.080 
to 4.800 in. The instrument can _ be 
used with cylindrical-face measuring 
blades, converting it into an adjustable 
plug gage for checking smooth bars 
or minor diameter of nuts. 

Mahr Gage Co., Inc., 274 Lafayette 
St.. New York 12, N. Y. Circle 379 


Tangential Wheel Dresser 


Cutters and abrasive wheels are in- 
terchangeable in this grinding wheel 
dresser. Six in. long with a 34-in. diam 
shank, it is made of high-tensile 
strength cast-aluminum alloy. 

The tangential angle of the cutters 
and wheels eliminates the need for a 
breaking device and gives sharp, cool 
grinding while eliminating burn checks 
and flying dead grain. 

Model No. 10 will fit standard Peter- 
son cylinder heads and Lempco 
grinders. 

L. Newman. 1001 24th St.. Oakland 
7. Calif. Circle 380 
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DYNAMIC POLISHING and DEBURRING 
The GRIND-O-FLEX saves valuable production time in polish- 
ing and deburring rounded, contoured and flat surfaces. A 
flexible abrasive wheel that features slashed construction, 
type BL GRIND-O-FLEX practically envelopes the part with 
dynamic, moving abrasive. 

Easy to use, economical, the GRIND-O-FLEX consists of a 
rugged hub that holds a number of simple-to-replace abrasive 
pads. No special tools are required to load the hub. 

The pads, available in a variety of grits, wear evenly, exposing 


a continuously fresh abrasive surface. 


Write today!.. for illustrated technical bulletin and price list. 


MERIT @ PRODUCTS INC. 


a product of Merit re 3691 Lenawee Ave., Los Angeles 16, Calif. 
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Table-Cable Conveyor 


Built to handle a variety of products 
through assembly at worktable heights, 
this conveyor has four-wheel carriers 
running on angle tracks, carrying light 
or medium weight loads on pallets or fix- 
tures. Trolleys are bolted to Bush-Lock 


cable with standard blocks. 

A selection of components includes a 
corner turn, with cable sheave and rider 
plate, bearing-mounted, and _ providing 
directional change of from 90 to 180 
deg; a take-up turn, with movable 
sheave assembly and slotted bridge an- 
gle track; and a compact drive turn 
with slip clutch and variable speed. 

E. W. Buschman Co., Clifton & Spring 
Grove Ave., Cincinnati 32, Ohio. 


Circle 381 


Replace the bronze bushing in your 
MILLING MACHINE ARBOR SUPPORT 


with a Sonnet ROLLER BEARING 


Faster speeds and feeds 
Maximum rigidity 
No chatter 
No bearing heating 
No bearing seizure 
No twisted arbors 
Longer cutter life 

Utilizes machine's 
lubrication system 

e Increased production 

¢ Better finishes 

Less maintenance 

Faster set-ups 


Installed in minutes without 


machine rework. Requires no 


Gaging Modules 


Standard electronic modules which 
can be easily assembled into semi or 
completely automatic high-speed in- 
spection systems for simple or complex 
dimensional have 100 
percent repeatability, high reliability, 
flexibility, immediate response and ac- 
curacies in millionths. Applications in- 
clude automatic hardness testing, self- 
compensating grinder controls, valve 
and spring testing and parts inspection. 

The system’s five basic building-block 
units are (1) the AGMC master gage 
control; (2) the ATM Thyraton switch 
unit; (3) the APS power supply; (4) 
the DC-7 difference computer; and (5) 
the SC-7 sum computer, The units can 
be supplied individually or as an inte- 
grated system. 


measurements 


A selection of nine gage heads pro- 
vides scale readings from 0.005 to 0.020 
in. with the GMC unit. 

Radio Corporation of America, In- 
dustrial and Automation Div., 12605 
Arnold Ave., Detroit 39, Mich. 

Circle 382 


Peck-Drill Unit 


Multiple-spindle peck-drilling units 
operate with a “step and repeat” action 
in which the drills, at the end of each 
step, automatically pull out chips and 
then, at the start of the next step, stop 
just short of the previous depth. 

The units can be added to any ma- 


Wenn, 


chine or can be used to replace old 
style units without tooling changes. 

Drillunit, Ine., 3267 Wright St., De- 
troit 7, Mich. Circle 383 


extra space; no adjustments. 
Extra sets of bushings provided 
to accommodate different size 
arbors. Permits full range of 
speeds and feeds of late model 
milling machines. Carbide cut- 
ters can be fully utilized. 


Wheel Dresser 


Treatment for grinding wheels re- 
tards loading and functions as a dry 
coolant. Pore surfaces of wheels are 
impregnated by dipping in Dri-Kool, 
which acts as a parting medium. The 


Write for catalog. SS 


SONNET 


TOOL & MFG. CO. 580 North Prairie Avenue - Hawthorne, California 
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_ NEW SURFACE 


lubricant’ prevents chip metal from 
gripping the abrasive and bond sur- 
faces, 

The treatment provides burn-free dry 
grinding of high-speed steels, with less 
frequent dressing, longer wheel life 
and faster grinding. 

King Graphite Products, Inc., 21950 
Telegraph Rd.. Trenton, Mich. 

Circle 384 


Oil-Sand Binder 


An oil-sand binder called Britecast 
“0.” based on the mineral attapulgite, 
improves quality of nonferrous castings. 
It will produce precision castings with 
regular green sand equipment. The 
product is used with mineral oil and 
fine silica sand. One hundred batches 
mull in three to five minutes and 
flammable or toxic solvents are not re- 
quired during milling. 

Minerals & Chemicals Corp. of Amer- 
ica, Essex Turnpike, Menlo Park, N. J. 

Circle 385 


Tapping Attachment 


\ self-powered attachment for punch 
and multislide presses can tap 6000 
holes per hour, depending on the depth 
and size of the hole. It can be mounted 
for either vertical or horizontal opera- 
tion. 

Tap range is up to %e6-in. diam, Aver- 
age speed is 1750 rpm and withdrawal 
is 3500 rpm. Reversal at end of stroke 
and resetting to forward rotation is 
instantaneous, 

Smith Mfg. Co., Cleveland 13, Ohio. 

Circle 386 


Stock Straighteners 


Capable of 20 to 80-fpm stockfeed, a 
line of straighteners handles coiled 
stock 4 to 10 in. in width and 0.020 to 
1, in. thickness. Models are available 
with five or seven straightening rolls 
and with motor ratings of 1% to 1 hp. 

Each model has variable speed con- 
trol and is equipped with two motor- 
driven pinch rolls which power all 
lower rolls. Upper straightening rolls 
are individually adjustable. 
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Name your size! We peearee 
over 25 thousand A.S.A. or A 
standards, micro and super 


plus ‘bushings for embeding 


FOR immeDiaie BY LEADING T 
SPECIALISTS IN YOUR COMMUNITY 


ACE DRILL BUSHINGS 


NEW JERSEY CALIFORNIA MICHIGAN | 
611 McCarter Highway Ave. 10620 West Nine Mile Road 
NEWARK 2 LOS ANGELES 29 DETROIT 37 
Mitchell 2- 2006  HOltywood 9-8253 Lincoln 8-0777 
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STEREOZOOM* 
MICROSCOPES 
BY BAUSCH & LOMB! 


Breaking all sales records! Just try one in a 
free shop demonstration and you'll soon see 
why... they’re the newest step forward to 
faster and easier 3D work. 


EXCLUSIVE NEW OPTICS! 


Any 


Get StereoZoom...continuously variable pow- 
er! Just a turn of the knob gives an infinite 
choice of magnifications throughout the whole 
stereo range... to 120 on some models. 


EXCLUSIVE NEW POWER POD DESIGN! 


A wholly enclosed optical system in a single 
unit. Keeps out dust and dirt; eliminates old 
fashioned nosepieces, annoying image jump 
and blackout. NEW VERSATILITY, TOO! Your 
choice of StereoZoom or fixed power in a 
Power Pod that interchanges among any of 
five basic stands. 


NEW LOW PRICE! About '4 lower than previous line. 


*Trademark, Bausch & Lomb Optical Co. 


BAUSCH & LOMB OPTICAL CO. 
76301 Bausch St., Rochester 2, N. Y. 
[1] Send me new B&L StereoZoom Catalog D-15. 
(1) Schedule a demonstration at my convenience. 
Name, Title 
Company 
Address 
City 
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The machines can also be used for 
straightening blanked parts and for de- 
burring shear-slit stock. 

H. E. Dickerman Mfg. Co., 321 Al- 
bany St., Springfield, Mass. Circle 387 


Plastic-Ceramic Material 


Combining the heat and wear resist- 
ance of ceramic with the mechanical 
durability of plastic, Duramic Grade 
S-3 is a molded aluminum-oxide ceram- 
ic which, after casting, is impregnated 
with a high-temperature plastic resin. 
It is available as finished tooling or as 
a raw material from which tooling can 
be fabricated. 

Illustrated is a buffing fixture able to 
withstand the abrasion of compounds 
which away conventional steel 
tooling. Because of its high heat resist- 
ance (over 600 deg) the material is 
able to maintain size than 
straight epoxy tooling. 

Duramic Products, Inc., 426 Commer- 
cial Ave., Palisades Park, N. J. 

Circle 388 
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Steel Nibbler 


Straight or contour cutting of sheets 
too large to be handled by stationary 
cutting tools can be done with a heavy- 
duty portable nibbler. The tool cuts 
through No. 8 gage mild steel or No. 
10 gage stainless at a rate of six fpm, 
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leaving both edges of the cut free from 
distortion. 

The nibbler uses a vertical punching 
motion at high speed to take sharp, rec- 
tangular bites 14 in. wide out of the 
metal. Minimum cutting radius is five 
in. The tool is 15 in. long, weighs 1214 
lb and is air powered. 

An electric model is also available. 

Buckeye Tools Corp., 5003 Spring- 
boro Pike, Dayton 1, Ohio. Circle 389 


Punch Press 


Jobs requiring unusual vertical or 
horizontal die space can be handled 
with a Series 90 8-ton power punch 
press. Three shut heights—734, 1034 
and 1334 in.—are available. Down- 


stroke is 114 in. Strokes of from 1 to 3 
in. can be supplied on order. 

The press operates at 180 to 190 spm 
on a direct drive using a 4%-hp, 1725 
rpm motor. Bed area is 8 x 11 in. with 
a 12-in. clearance between center of 
slide and frame. 

The OBI machine is available in di- 
rect belt drive and back geared models. 

Benchmaster Mfg. Co., Gardena, 


Calif. Circle 390 


Mold Release Oil 


Developed to meet the requirements 
of die-casting, a mold release oil pre- 
vents adhesion of casting metal to the 
die mold, gives bright stain-free cast- 
ing surfaces and produces castings with 
less porosity. The oil develops compara- 
tively less fog during die-casting opera- 
tions and its lubricating effect mini- 
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mizes wear on guide pins and bushings. 
It should be applied by the spray 
method. 

Sun Oil Co., Industrial Products 
Dept., 1608 Walnut St., Philadelphia 3. 
Pa. Circle 391 


Abrasive Cutting Machine 


Modular Cut-Machining units are 
available with four sizes of cutoff 
wheels: 16, 18, 20 and 26-in. diam. The 
machine will handle flange beams up 
to 8 x 8 in. x 69 lb; 8-in. extra heavy 
pipe; and 5-in. round or 4-in. square 
solid bars. 

Wallace Supplies Manufacturing Co.., 
1304 Diversey Parkway, Chicago 14, III. 

Circle 392 


ELIMINATE BUGABOOS 
OF CORROSION AND MAGNETISM 
witH KNU-VISE 
STAINLESS STEEL 
CLAMPS 


Model H-200 


All shown % actual size Model V-200 


Knu-Vise stainless steel toggle clamps eliminate frustrating 
magnetic attraction and corrosion while spot welding, or while 
working near acids. 


The complete stainless steel line contains 18 clamps with 
either horizontal, vertical, or T-style handles. There are types 
for side mounting and pull clamps as well. Write today for com- 
plete information. A standard or a special Knu-Vise clamp will 
probably be the answer to your application. 


Manufacturers of over 150 models of manually and air-operated clamps and pliers 


LAPEER MANUFACTURING CO. 


WESTERN DIV.: PECK and LEWIS CORPORATION 
3053 DAVISON ROAD 4436 Long Beach Ave., Los Angeles 58, Calif., ADams 3-7146 
LAPEER, MICHIGAN 


CANADIAN DIV.: HIGGINSON EQUIP. SALES LTD. 
1131 Pettit Road, Burlington, Ontario 


USE READER SERVICE CARD, CIRCLE 81 
168 


Safety Control for 
Injection Molders 


When dies are not closing properly, 
an electronic control unit automatically 
stops an injection molding machine 
from applying clamping pressure, thus 
protecting molds, reducing downtime 


and materials waste without slowing 
the machine’s normal molding cycle. 

The Circuit-Master Automold re 
ceives information from two sources 
a pressure sensor fastened to the die 
cylinder and a position sensor mounted 
on the mold. The unit requires no set 
tings or adjustments after initial setup 
and automatically compensates for ex 
pansions due to temperature and me 
chanic changes. 

Wintriss, Inc... 20 Vandam St.. New 
York 13, N. Y. Circle 393 


Mercury Arc Lamp 


\pproximately five times the light 
intensity of the brightest tungsten fila 
ment lamp is provided by a new high 
pressure mercury are lamp. The unit is 
interchangeable with the standard light 
source of J & L 14in. or 30-in. com- 
parators. It provides sharp black-and 
white shadow at highest magnifications 
for accurate inspection and measure 
ment. 

Jones & Lamson, 510 Clinton St.. 


Springfield, Vt. Circle 394 


Magnetic Sump Strainer 


Designed to meet the new JIC specifi- 


cations for magnets in hydraulic sys- 
tems, this sump strainer has_ built-in 
circular magnets placed between the 
removable filter disks at specific inter- 
vals. In a dual filtering action, screens 
remove nonmagnetic matter and the 
rest of the unit traps iron filings. When 
disassembled, magnetic particles drop 
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off the disk covers. With the combina- 
tion magnetic trap and strainer, no 
extra openings in the hydraulic reser- 
voir are required and no. other compo- 
nents are needed. 

Ripley Screen and Strainer Co., Fil- 
ter Div., 32749 Northwestern Hwy.. 
Farmington, Mich. Circle 395 


Comparator; Calibration 
Kit 

Wilder parts comparator, 
Model C, is designed for the rapid in- 
spection of mass-produced parts with 
stage and screen placed to provide 
maximum speed and comfort in inspec- 


small 


tion. A variety of magnifications, meas- 
uring stages and master gage charts is 
available to fit requirements of parts to 


be inspected. The comparator illus- 


trated is equipped with a 2 x 4in. meas- 
uring stage with window reading micro- 
meters in 0.0001 in. Circle 396 

Also available is a kit for the cali- 
bration of any make of optical com- 
parator. The set consists of a 2 x 2-in. 
Leitz master stage micrometer and a 
14-in. gage Deep-Etch comparator scale, 
packaged in a mahogany case. The 
stage micrometer carries 16 graduations 
in 0.100 in. and two reference marks 
of 0.625-in. distance. Circle 397 

Opto-Metric Tools, Inc.. 137 Varick 
St.. New York 13, N. Y. 


Carbide Fluted Tools 


\ line of solid carbide fluted tools in- 
cludes burs, internal grinding tool, bor- 
ing tools, reamers, drills and routers. 

Burs of 46 shapes and sizes up to 1% 
in. diam are available with six types of 
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cutting surfaces. Internal grinding tools 
include 17 sizes up to *¢-in diam. Bor- 
ing tools are made in 10 sizes from 
0.090 to 0.360-in. minimum hole diam. 
Reamers with straight, right and left 
hand spiral flutes are within the size 
range of %¢ to *4-in. diam. Flat drills 
range from %2-in. to 14-in. diam; drill 
and countersink combinations from 14- 
in. to 44-in. diam. Standard spiral drills 


are made in steps from \%¢-in. to 


',-in. diam, and in 60 wire gage sizes. 
Routers are profiling and straight. 
Kennametal Inc., Latrobe. Pa. 


Circle 398 


Profiler Miller 


This Magnetrace machine is built 
specifically for 360-deg profile milling 
under tracer control. The profiler fol- 
lows a sheet steel template and can re- 
produce complex, irregular two-dimen- 
sional shapes. 

The tracer system requires a stylus 
deflection of 0.0002 in. to activate the 
table and cross head drives. The ma- 
chine is equipped with a 5-hp spindle 
drive and provides seven speed changes 
with a total range of 375 to 5200 rpm. 
Feed is up to 80 ipm. 

Tooling required is a suitable work- 


Triple Tempering makes SOSSNER taps the toughest taps 
going. This extra toughness gives you longer life plus trouble- 
free performance. You get greater resistance to chipping and 
breaking. Prove it to yourself! Try SOSSNER taps with extra 
toughness at no extra cost. 


SOSSNER TAP & TOOL 


29 BROADWAY LYNBROOK, L.1.,.N.Y. 
FACTORY WAREHOUSES IN NEW YORK + LOS ANGELES « ST. LOUIS « Si 
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holder, a mild steel template and a 
tracer stylus of the same diameter as 
the cutter. 

Pratt & Whitney Co., Inc., West Hart- 
ford 1, Conn. Circle 399 


Cutter Blade Holder 


Downtime is cut by the accessibility 
of the clamp locking screw in this cut- 
ter blade holder for disposable inserts. 
With the screw on the outside periphery 
of the milling cutter, the operator can 
index or change the inserts of cutters 
with two wrench motions, to loosen and 
relock the insert. 

The blade design is available in a 


ARMSTRONG 


TOOL HOLDERS 
A Correct Tool for Every Lathe Operation 


You can save time (and money) by ensuring that your 
machine tools are equipped with adequate numbers of the 
correct ARMSTRONG Tool Holders. The ARMSTRONG 
System of Tool Holders includes correctly designed tools for 
every standard operation on lathes, shapers, and planers, and 
for many operations on turret lathes and screw machines. By 
utilizing the ARMSTRONG System of Tool Holders, you can 
reduce tooling costs, eliminate down time in tooling up, oper- 
ate your machine tools at maximum feeds and speeds. 


ARMSTRONG Tool Holders are long-lasting tools. They 
are strong beyond need, handy and efficient, profitable to use, 
and are readily available from your local ARMSTRONG 
Distributor. 


Check over your ARMSTRONG Tool Holder needs. 


170 


Write for literature. 


f you do not know the name 
of your local ARMSTRONG 
Distributor, inquire when 
asking for literoture. 


negative rake style with the following 
edge angles: radial rake, —7 deg; 
axial rake, —7 deg; peripheral clear- 
ance, 7 deg; and face clearance, at nose 
radius, 7 deg. 

The blade holder is designated T- 
Max 270. 1-1822. 

Sanvik Steel, Inc.., 
Fair Lawn, N. J. 


1702 Nevins Rd.., 
Circle 400 


Photopositive Paper 


The high contrast of a direct photo 
print paper clarifies mechanical draw- 
ings. Sharp copies can be made direct- 
ly from positive originals. No negatives 
are needed. 

Extra-thin, 100 percent rag content 
paper or extra-strong vellum is avail- 
able. Both may be processed in ordi- 
nary room light using standard photo- 
graphic solutions. Both are of uniform 
quality and produce clear, sharp inter- 
mediate prints or printing masters. The 
paper makes wet-erasable prints ready 
for redrawing with pen or pencil. 

Eugene Dietzgen Co., 2425 N. Shef 
field Ave., Chicago 14, Ill. 

Circle 401 


Machine Clamp 


A clamping range of to +2%%4, 
quickly adjustable without wrenches, 
tools or pipes, is available with this 
machine clamp. It exerts pressure up 
to 1500 lb by hand tightening. Appli- 


cation is not affected by material thick- 
ness or variance. The self-cleaning 
clamps are suitable for light duty mill- 
ing, drilling and other operations on 
T-slot base machines. 

General Alliance Corp., 2105 Moore 
St., San Diego, Calif. Circle 402 


High-Speed Drills 


Designed for production drilling of 
hard materials commonly used in the 
aircraft and missile industries, these 
tools are made of eight percent cobalt 
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high-speed steel and have a split point 
for fast accurate penetration and short 
flute length for high rigidity. The flute 
design affords maximum chip clearing 
and cutting efficiency. 

Of jobbers length, the series is avail- 
able in sizes from %4 through %¢ in.; 
No. 1 through No. 40; and letter A 
through U. 

Whitman & Barnes, 40600 Plymouth 
R., Plymouth, Mich. Circle 403 


Inspection of Internal 
Gears 


Checking of internal spur and helical 
gears can be done with this Red Ring 
Model GRB unit. The gear to be 
checked is mounted on a fixed base. 
The moveable slide unit carries the 


master gear mounting and indi- 
cator, which shows center distance vari- 
ation resulting from errors in the gear 
being checked. 
National Broach & Machine Co., 5600 
St. Jean St.. Detriit 13, Mich. 
Circle 404 


Power Screwdriver 


Designed to reduce exhaust noises. 
this air-powered screwdriver is com- 
pact, quiet and comfortable in opera- 
tion. The tool has a 5-vane motor, dual 
speed throttle, built-in lubricator and 
speed regulator. Three clutches and 
pistol grip or lever throttle handle 


styles are available in reversible and 
nonreversible models. 

Maximum capacity of all sizes is No. 
12 free-running or No. 8 self-tapping 


January 1960 


screws. Weight varies, depending on 
model and handle style, from 14 to 
25g lb. Over-all length is from 77% 
to 1014 in. 

Ingersoll-Rand Co., 11 
New York 4, N. Y. 


Broadway. 


Circle 405 


Tube Rods 


Copper-coated, coiled tube rods for 
semiautomatic open-are hard-facing are 
available in a drawn size of %s-in. diam. 
The rod contains an internal flux for 
open-are deposition and sound, slag- 
free deposit. It is continuously fed, 
eliminating breaks in the operation to 
change electrodes. 

Small diameter of the tube rod al- 
lows use of high current densities and 
results in high deposition rates. As 
much as 15 lb can be deposited in an 
hour. 

Haynes Satellite Co., Div. of Union 
Carbide Corp., 420 Lexington Ave.. 


New York 17, N. Y. Circle 406 


Autocollimator 


Compact, lightweight, with an over- 
all length of 147, in., this instrument 
meets specific autocollimation require- 
ments in product quality control work. 
It has an interchangeable light source 
and eyepiece for viewing from end or 
side. Barrel diameter is NAS 900 stand- 
ard 2.2398/ 2.2493. 

Constructed of corrosive-resistant ma- 
terials, the instrument can read precise 


angles to 10 sec, has a power of 20 
and a total useful field of four deg. 
Tinsley Laboratories, Inc., 2526 Grove 


St.. Berkeley. Calif. Circle 407 


Stainless-Steel Strip 


Straight chromium. stainless-steel 
strip, Uniloy 435, provides greater 
workability than Type 430 when used 
in stretch bending and deep drawing. 
Surface characteristics and corrosion 
resistance are equal to Type 430. 

Improvement in physical properties 
is obtained by a small alloy addition. 

Universal-Cyclops Steel Corp., 


Bridgeville, Pa. Circle 408 


Yoder Rotary Slitters 
reduce inventory... 
speed production 


To help meet the demands of tight 
production schedules, YODER 
Slitters reduce mill-width stock. 
quickly and economically to desired 
widths. If your needs are as low as 
100 tons per month, time and man- 
power savings alone will offset the 
cost of your YODER Slitter in a 
matter of months, while reducing 
basic inventories. Compactly 
designed, standard YODER Slitters 
are built to handle standard coil 
widths... completely engineered 
lines for special requirements, 


YODER accessories, such as coil 
cars, swivel unloaders, scrap chop- 
pers, scrap disposers, plate levelers 
and coil boxes, make stock handling 
fast and easy. 


YODER also makes a complete line 
of Cold Roll-Forming equipment 
and Pipe and Tube Mills. To profit 
from YODER’S years of engineer- 
ing and service experience, contact 
your local YODER representative or 
send for the YODER Slitter Manual. 


Investigate the many advantages of YODER- 
engineered Slitter Installations. Write today for 
this comprehensive, 80 page YODER Slitter 
Manual... it’s yours for the asking! 


THE YODER COMPANY 
5525 Walworth Avenue + Cleveland 1, Ohio 
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CONVEYOR LOADING §& 


ENLEE 


A Method of Machining 
That Pays Off 


Greenlee standard Automatic Bar Machines, adapted for second 
operation work, profitably machine a wide variety of parts. Long 


‘ shafts or short pieces are automatically loaded into the work spindle 


a” by any of the various loading arrangements shown. Parts are loaded 
REAR LOADING MAGAZINE in one position during the machining cycle, and machined in the 


_ . a remaining five cross slide and end working positions. For more 


information, see your Greenlee Distributor. 


GREENLEE STANDARD AND SPECIAL MACHINE TOOLS 


© Multiple-Spindle Drilling and @ Six and Four-Spindle Automatic 
Tapping Machines Bar Machines 


a © Transfer-Type Processing @ Hydro-Borer Precision Boring 
HAND LOADING Machines Machines 


® Die Casting Machines WRITE FOR CATALOG No. A-405 


BROS. & CO. ROCKFORD, ILL. 
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Twin Mill 


NICHOLS MILLERS... 


Ideal Basic Machines 


for Automatic Production 


NICHOLS MILLERS are versatile, work- 
devouring machine tools, unexcelled in 
accuracy and fine workmanship. 


The TWIN MILL is practically TWO milling ma- 
chines in ONE. Opposed Milling Heads have SIX- 
WAY adjustability for quick set-up and flexible 
approach to complex light milling operations. 
Push a button, and an automatic table cycle gives 
you TWO completed milling cuts. This unique 
duplex Miller is a cost-cutter without equal! 
For high production precision milling where the 
double-barrelled approach of the TWIN MILL 
is not required, there are single spindle NICHOLS 
Semi-automatic Millers of varying work ranges. 
In addition to automatic table cycles, synchro- 
nized automatic down-feed of spindle head and 
automatic cross feeds are available. 

NICHOLS MILLERS have a magnetic attraction 
for the Tool Engineer's ingenuity. 

Write for literature and illustrations. 


A NEW 16 mm. sound, color movie is available for free 
showing. May we reserve it for you? 


MANUFACTURED BY W. H. NICHOLS COMPANY 
Nichols 8SA 
Semi-automatic (Het > National Distributors THE ROBERT E. MORRIS COMPANY 


R EM SALES DIVISION 
5006 FARMINGTON AVENUE e WEST HARTFORD 7, CONN. 
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Snagging Wheels 


General catalog PG-356 describes the 
features and proper selection of snag- 
ging wheels for swing frame, floor stand 
and portable grinding. It includes 
section on grinding operation costs, 
safety practices with snagging wheels 
and a complete table of starting grades 
for rough grinding operations. 

Cincinnati Milling Products Div., Cin- 
cinnati Milling Machine Co. 

Circle 301 


Grinding Wheels 


Describing the desired characteristics 
of disk wheels, a four-page color bro- 
chure also provides performance rec- 
ords on various disk grinding opera- 
tions. The literature is illustrated with 
photographs of various sizes and types 


for free booklets and catalogs—use request card, page 173 


of disk wheels including perforated- 
slotted multiple-graded disc wheels. 
Wheel recommendations for cutting a 
wide range of materials are also in- 
cluded. 


The Macklin Circle 302 


Die Heads 
Die Headlines, Vol. V. No. 2, titled 


“Useful Information For The Screw 
Machine And Estimating Departments,” 
includes information tables such as 
weights per ft of round, square and 
hexagon bars in steel, brass and alumi- 
num screw stock in sizes from M46 to 3 
in.: number of ft per thousand pieces 
for squares and hexagons; equivalent 
rpm for surface feet from 15 to 200: 
revolutions required for different feeds 
per revolution and lengths of feed; the 


Improve your PRECISION 
and PRODUCTIVITY ! 


SWITCH FROM_ 
“DEAD” CENTERS 


VEE-ARC 


“LIVE’ | 
CENTER 


Guaranteed Accurate to 


ULTRA-PRECISION 
TURNING and 
GRINDING 
OPERATIONS! 


CARBIDE 


For your convenience, 
also available 


Spring compensation through your Mon- 
impairing accuracy arch and Cincinnati 


VEE-ARC CORPORATION, Dept. 


distributors 


BB-10 Westboro, Mass., U.S.A. 


Please send Bulletin 1282 on Vee-Arc Live Centers to: 


Name 


Firm 


Street 


City State 
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production per hour for different sec- 
onds to take (gross, 80°, gross, and 
70% gross); hours required for 1000 
pieces at these different rates of produc- 
tion; and table giving the pitch in deci- 
mal in. and depth of thread from 4 to 80 
threads per in. Also included are “rules 
of thumb” on screw threads, tap drills 
and similar subjects. 
The Eastern Machine Screw Corp. 


Circle 303 


Furnace Brazing 


Advantages, design, materials, braz- 
ing medium supporting fixtures, protec- 
tive atmosphers and temperatures used 
in furnace brazing are described in a 
16-page bulletin, No. 592. Illustrated, 
the material includes diagrams of typi- 
cal assemblies and suggested “do’s” and 
“don'ts.” 


The Electric Furnace Co. Circle 304 


Abrasive Blast Cleaning 

Catalog No. 594 is a guide to pres- 
sure type abrasive blast cleaning oper- 
ations, as well as a catalog of machines 
and accessories. The literature contains 
information on both open top and closed 
top pressure type sandblast machines; 
nozzle bore sizes to compressor capaci- 
ties; and operator accessories. It also 
introduces data on a high velocity blast 
nozzle which multiples the surface area 
coverage that can be cleaned compared 
to ordinary nozzles and without equip- 
ment or abrasive alterations. 

Sandstorm Mfg. Co. 


Gap Lathe 


Bulletin 211, an illustrated, 10-page 
booklet describing Model HXB 26/45, 
gives features and specifications on a 
heavy duty extension bed gap lathe. 

Nebel Machine Tool Corp. 

Circle 306 


Circle 305 


Roller Bearings 


HJ series roller bearings, with a pat- 
ented one-piece cage design, are de- 
scribed in detail in catalog No. 359. 
Cage design permits use of the bearings 
at speeds higher than possible with 
conventional full complement roller 
bearings. Longer and larger rollers in- 
crease load capacities. The bearings 
are furnished with or without inner 
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rings. Without inner rings, they may be 
applied directly to hardened and ground 
shafts. 

Boundary dimensions of the series 
conform to AFBMA Series NAA and 
NAB. The bearings are interchangeable 
with needle bearings made to these 
standard inch-size dimensions. Bore 
sizes range from 34 to 4 in. 

The Torrington Co. Circle 307 


Grinding Wheel Safety 
Information contained in a wall chart. 

which lists 10 “do’s” and 10 “don’ts” 

for grinding wheel operator safety, is 


based on the rules and regulations 


established by the American Standard 
Safety Code for The Use, Care, and 
Protection of Abrasive Wheels, B7.1- 
1956. The chart is suitable for display 
in tool rooms, on bulletin boards and 
in the grinding machine area. 
Grinding Wheel Institute. 
Circle 308 


Ball Bearings 
New AFBMA ball standards, cross 


referenced to the previous ones dated 
July 1956, are listed in a precision ball 
catalog which also contains a master 
table of ball grades and tolerances. An- 
other feature is the Quick Ball Selector 
Chart which offers a comparison of vari- 
ous ball materials and their relative 
rating for specific applications. It lists 
comprehensive data on balls manufac- 
tured of high carbon chrome alloy. 
stainless steel (Types 440C and 302). 
K-monel, aluminum, brass and bronze. 
carbon steel, glass, plastics (nylon. 
teflon), and other balls of special ma- 
terials. Information includes both gen- 
eral application and specific material 
characteristics, mechanical properties. 
resistance factors, machinability, hard- 
ness, size, weight, and quantities per 
pound and per shipping container. 


Hartford Steel Ball Co. Circle 309 


Air-Hydraulic Boosters 

New 24-page, three-color, engineering 
bulletin B-200P illustrates and describes 
how air-hydraulic boosters convert shop 
air into intensified hydraulic pressures 
for operating hydraulic cylinders and 
other hydraulically operated devices. 
The 24-page, three-color bulletin con- 
tains pricing, mounting and dimensional 


onstrating the operation of the booster 
air-oil circuit in its low pressure ap- 
proach stroke, high pressure working 
stroke, and return stroke phases; and a 
detailed explanation of the air-savings 
that can be obtained. 

Miller Fluid Power Div. Flick-Reedy 
Corp. Circle 310 


Ball Bearing Units 


Catalog No. 60 describes a compact 
cast iron pillow block, 4-bolt and 2-bolt 
flange units, and take-up units and 
frames. The units are available with 
sealed precision ball bearing cartridges 
in shaft sizes from 1% through 2%¢ in., 
or with low-cost sealed commercial ball 
bearing cartridges shaft sizes from 
14 through 1% in. 

Also illustrated are commercial sealed 
ball bearings including a stamped 
flange series with mounting dimensions 


interchangeable with standard preci- 
sion assemblies, and a pressed steel 
take-up bearing and frame. 

Roberts Mfg., Inc. Circle 311 


Fluid Power Equipment 


Bulletin 1005-H_ includes specifica- 
tions, illustrations, references and ,de- 
scriptive matter on a line of fluid power 
equipment. Included in the listings are 
variable delivery one and two-way 
pumps with numerous controls (sizes 
1-150) ; constant delivery (sizes 1-150), 
duplex (sizes 4-60), and automatic feed 
pumps; constant displacement, variable 
displacement, reversible motors (sizes 
1-100) ; variable speed one and two-way 
transmissions (sizes 11-2020) ; standard 
2000 psi and heavy-duty 3500 psi cylin- 
ders (2 to 8 in. bore); servo-control 
presets, amplifiers, panels and servo 
values for electrohydraulic systems; 2 


From More Than 1200 ®) Catalog Items... 


SLITTING DISC 


CIRCLE R sows for cutting aluminum extrusions 


are designed for high efficiency, scientifically per- 
fected with exclusive Circle R Heat Treating. Alu- 
minum extrusion saws are listed among more than 
1200 items in our catalog — and we also design for 
your special needs. 


Consult a CIRCLE R Specialist in. . . 


BURBANK 
CHICAGO 
CLEVELAND 
DAYTON 


NEW YORK CITY 
PHILADELPHIA 
PHOENIX 
RITTSBURGH 
PROVIDENCE 
ROCHESTER 


Sr CIRCULAR TOOL CO.,INC. 


PROVIDENCE 5, RHODE ISLAND 
Specialists in Circular Cutting Tools Since 1923 


data on popular models and sizes. Two 
pages illustrate how boosters can be 
used in place of pumps and large bore 
air cylinders. 


INDIANAPOUS 

MEMPHIS 
MILWAUKEE 
MONTREAL 

NEW HYDE PARK 


Also included are four pages of actual 
field applications of the boosters; a 
chart for quick, economical booster 
selection; a simplified method of calcu- 
lating boosters; detailed circuits dem- 


METAL SLITTING SAWS + COPPER SLITTING SAWS + 


& ROTARY SHEAR BLADES 


SCREW SLOTTING SAWS 
CORCOLOY STEEL SAWS * 


COMMUTATOR SLOTTING SAWS + 
SOLID & TIPPED TUNGSTEN CARBIDE Saws 


JEWELERS SLOTTING SAWS CUT OFF SAWS CIRCULAR 
COMBINED DRILLS & COUNTERSINGS CENTER REAMERS 
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and 3 way pilot and directional valves; 
3 and 4 way pilot valves; 3 and 4 way 
panel, flange and combination ported 
valves; relief and foot valves; surge 
valves 3 to 16 in. with standard oper- 
ators; combination and differential, 
valves; as well as other fluid power 
accessories. 

Circle 312 


Oilgear Co. 


Ultrasonic Cleaning 


Alkaline and acidic detergents are 
frequently better for ultrasonic cleaning 
than the more viscous solvents. This is 
one of the six practical tips given in 
a service bulletin which describes the 
process by which high frequency sound 
waves impart intense scrubbing action 


to solutions to speed precision cleaning. 
The bulletin describes compounds 
which have proved effective, and the 
types of operation ultrasonic cleaning 
does best. 

Oakite Products, Inc. Circle 313 


Stud Welding Fasteners 


Designs and specifications for stud 
welding fasteners, the stud welding sys- 
tem, and engineering data and stud 
welding fastener specifications are de- 
tailed in a 48-page illustrated book. 

Each standard specification page is 
similar to an engineering drawing, com- 
plete with dimensions, typical use de- 
scription, ordering and specifying 
information. Weight charts, special ma- 
chining operations, pictures and de- 
scriptions of standard stud welding 
equipment are shown. 


K S M Products, Inc. Circle 314 


Solve your “Small Parts” production problems 
with @ HANNIFIN “HAN-D-PRESS’ 


RIVETING 
STAKING 

PUNCHING 
PRESSING 

ASSEMBLING 


The husky Hannifin “Han- 
D-Press” takes operator 
fatigue out of light pro- 
duction operations where 
speed is the key to econ- 
omy. A safe, easy-to-oper- 
ate Hannifin air-operated 
bench press can handle 
these sometimes trouble- 
some jobs better, faster 
and easier. 


CHECK THESE FEATURES: 


® Electric control through Hannifin 4-way solenoid- 
actuated valve 


® Guided ram. Speed easily adjustable. Automatic 
return. 


® Removable steel base plate. Easy to change job 
set-ups using alternate work bases 


© Minimum maintenance. Rigid frame; cylinder “tru- 


bored” and honed. 


MARKING 


® Half-ton and one-ton models. Low prices. Immediate 
delivery. 


Call Your Hannifin Man for Complete Information 


HANNIFIN COMPANY 


519 South Wolf Road « Des Plaines, Illinois 


A DIVISION OF PARKER-HANWNIFIN CORPORATION 
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Variable Speed Belts 


Catalog VSB-1 is a 32-page belt selec- 
tion guide for variable speed users. In 
addition to ratings, sizes and engineer- 
ing data, the book provides reference 
information including alphabetical list- 
ings of applications; numerical listing 
of manufacturer’s part numbers; nu- 
mercial listing of applications; and 
variable speed cross reference tables. 


Maurey Mfg. Corp. Circle 315 


Lock Screw Locating Jig 


Engineers, shop personnel and _ pur- 
chasing agents can locate precise loca- 
tion for drilling and tapping of lock 
screws with a plastic unit designed to 
locate all sizes of A.S.A. and Acme lock 
screws. In using the tool, the proper 
radius is fitted into the milling of a slip 
fit bushing and the exact location for 
drilling and tapping is then readily pro- 
vided by the center punch. 

Acme Industrial Co. 


Circle 316 


Hydraulic Cylinders 


To assist engineers, designers and 
production executives in selecting and 
specifying hydraulic cylinders, a cata- 
log engineering guide, No. 117, for a 
line of interchangeable high-pressure 
hydraulic cylinders, features a fold-out 
arrangement of mounting diagrams with 
dimension charts, ordering information 
and parts list. 

Features and performance data on 
the high-pressure hydraulic cylinders 
are illustrated and described. Hydraul- 
ic pressure and flow data, a simplified 
explanation for calculating the forces 
required for acceleration and decelera- 
tion, and the figures and table to deter- 
mine oversized rod and stop tube appli- 
cations are also presented in the 12- 
page 2-color catalog. 

S-P Mfg. Co. Circle 317 


Steel Analyses 


Compositions of forty stainless steels, 
184 alloy steels and 105 carbon steels 
most often used in industry are listed in 
a pocket-size, 20-page guide. It also 
contains federal specifications with cor- 
responding SAE, AISI and AMS num- 
bers. 

Stainless and Strip Div., Jones & 
Laughlin Corp. Circle 318 


Drill Unit 


Designed as a “building block” com- 
ponent for assembly into automatic ma- 
chines custom engineered to meet spe- 
cific production requirements, model 17- 
400 is described as an air hydraulic drill 
unit that features versatility and adapta- 
bility, with quick, positive adjustment 
of all motions. The circular describing 
the unit covers construction and design 
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Trade Literature 
details and advantages, and includes 
full specifications, dimensions, and oth- 
er data. A large number of illustrations, 
both photographs and engineering 
drawings, are also included. 
The Hartford Special Machinery Co. 
Circle 319 


Welding Equipment 


Manual welding equipment is covered 
in a catalog F-8982E. Manual torches 
in the Heliare line are illustrated. Ac- 
cessories available for each torch are 
described in the torch section of the 
catalog, and are also listed separately 
in table form. Complete ordering infor- 
mation is included. 

The equipment described is suitable 
for manual welding of all commercial 
metals, ranging from thin-gage to 1% in. 
thick. Weldable metals include titani- 
um, nickel, silicon-bronze, magnesium, 
aluminum and galvanized steel. 


Linde Co. Circle 320 
Die Setting 


An article in “Die Set Digest” de- 
scribes the many activities of die set 
manufacturers and is planned to help 
die set users in the performance of their 
jobs. It calls attention to such aids as 
printed die set templates, decimal equiv- 
alent charts, die spring load comparison 
charts, and offers individual help in de- 
signing unusual one-of-a-kind sets for 
special applications. New bushing at- 
tachments, which clean and lubricate 
guide pins in operation, are announced 
in the publication. 

The Producto Machine Co. 


Circle 321 
Turret Drilling 


“Drama In Drilling,” a booklet of 
case histories of applications on turret 
drilling machines, is a compilation of 
typical applications. Tooling employed, 
operations and time required are 
covered, 

Applications include random hole 
patterns in one, two and many planes; 
concentric bolt circles (flat surfaces 
and at different angles); and straight 
line hole patterns, with photographs of 
tooling and drawings of parts. 

An explanation of the principles of 
turret drilling and a description of the 
company’s tooling clinic are also in- 
cluded. 

Brown & Sharpe Mfg. Co., Turret 
Drilling Div. Circle 322 


Power Convection 


Heat treating furnaces in which the 
principle of power convection is used 
are described in an 8-page, two-color 
folder. Applications of power convec- 
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tion systems which are achieving un- 
precedented rates of heat transfer are 
shown photographically. Schematic flow 
diagrams of typical power convection 
systems are reproduced. 
Surface Combustion Corp. 
Circle 323 


Comparator 


Bulletin F describes a lightweight 
portable comparator. Model B2 is illus- 
trated in two positions: with its angle 
support leg extended to tilt it 20 deg 
for comfortable, parallax-free viewing, 
and with the support folded into the 
cast-aluminum base. Also shown is the 
Em-re dial indicator. 

The bulletin lists the four A.G.D. dial 
gage sizes, capacities and ranges avail- 
able for Model B2, and describes the 
physical specifications of the instru- 
ment. 

Petz-Emery, Inc. 


Circle 324 
Counting Devices 


Advantages to be gained by including 
counting devices in the design of ma- 
chinery are described in an 8-page flyer 
which includes illustrations of various 
counters, and mentions briefly some of 
the benefits obtained through incorpora- 
tion of mechanical, electro-magnetic 
and photoelectric counters in modern 
machinery. Included in the descriptions 
are revolution counters, geared coun- 
ters, ratchet counters, and types featur- 
ing high speed, reset, lineal measuring, 
remote data readout, predetermining of 
quantities or other quantitative data, 
and computation of varied coordinates. 


Veeder-Root, Inc. Circle 325 
Plant Layout Models 


An illustrated catalogue describes the 
uses and the savings that can be real- 
ized from utilization of models in plant 
layout work. All phases of the model 
design and construction are shown, in- 
cluding how to estimate cost. A stock 
of over 5000 machine too! models plus 
information on some 20,000 more are 
available. 

Visual Plant Layouts, Inc. 


Circle 326 
Jig, Fixture Components 


“Everyday Standards” a jig and fix- 
ture catalog, includes removable flat 
sheets of tracing templets particularly 
useful to the designer. Some 490 templet 
drawings are shown with over 90 per- 
cent of them in full size. The templets 
enable the designer to compare and se- 
lect quickly the right size fixture or part 
for the right purpose. All templets are 
printed in red ink for extra visibility 
and easy tracing. 

Items illustrated are grouped in the 
following sections: jig feet and jig 
legs; tool room screws and bolts; flange 


The Tap and 
Drill Team 


for your hole 


production 


TAPPING UNIT A.T.U. #3 


‘ 
! 
Completely self-contained all-electric lead ; 
screw precision unit. Quickly interchangeable 
for fast single or multiple spindle head | 
operation. With forward and reverse electro- | 
magnetic clutches and variable torque 1 
control. 


~ 7 


DRILLING UNIT D.U. #2 


Completely self-contained precision unit with 
powerful air feed and hydraulic control. 
\ Quickly interchangeable for fast single or 
\ multiple spindle head operation. 


Used singly or in combination they offer the 
flexibility and adaptability to meet modern 
drilling and tapping requirements. When 
combined with Ettco-Emrick multiple spindle 
heads they'll set new standards of precision, 
speed and economy. 


SPECIAL MACHINES 
Building the Twins into 
high production special 
machines is simple, be- 
cause all units are elec- 
trically controlled and 
all components are 
standardized equip- 
ment. We can supply 
the assembly complete 
with tooling — or you 
can do it in your own 
plant. 


Write for details 


Authorized distributors in U.S. and Canada 


ETTCO TOOL & MACHINE CO., INC. 
602 Johnson Avenue, Brooklyn 37, N. Y. 
Chicago © Detroit ¢ Los Angeles © Indianapolis 
The only full line manufacturer covering the entire 
small hole field: Tapping Attachments e Multiple Heads 


e Drilling & Tapping Units and Machines e — 
Machines @ Indexing Fixtures e Tap & Drill Chucks 
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Trade Literature 


nuts, washers and locaters; hand knobs, 
levers, keys, toggle pads; clamp straps 
and assemblies; miscellaneous types of 
nuts, washers, studs, bolts; box jigs 
(aluminum and cast iron); mill fixture 
bases; chuck jaws; and “T” angle 
plates. 


Standard Parts Co. Circle 327 


Tapping Guide 


A slide chart called the “Tap Selec- 
tor” allows the user to quickly select 


the correct tap for most tapping jobs. It 
indicates the proper size to use for a 
desired class of fit, the tap drill size, 
theoretical percentage of full thread, 
tapping speeds, lubricants for various 
materials and the correct style tap to 
use for through or bottoming holes. 

Circle 328 


Jarvis Corp. 


Hot-Work Steel 


High-strength steel for use in air- 
craft, missiles and rockets is described 
in “Potomac A High Strength Steel.” 
The 24-page booklet contains numerous 
graphs and charts on this chromium- 
molybdenum-vanadium hot work steel. 


Precision Positive Neutral 


Heavy Duty 
Spring Loaded 


Oil or Dry 
Multiple Disc 


With Pullmore Clutches 


When the powerful engagement of PULLMORE Multiple- 
Disc CLUTCHES is released, declutching is instant, posi- 
tive and precise. The perfectly flat, 


floating discs separate and ride free 
—without drag, heat or abrasion. 
This positive neutral is especially 
valuable in rapid-operating, multiple- 
cycle machines. Let our engineers 
acquaint you with this special control 


of live power. 


Send for This 
Handy Bulletin 


Shows typical 

installations of 

ROCKFORD 

CLUTCHES 

and POWER. 

TAKE-OFFS 

Contains dia- 
grams of unique ap- 
plications. Furnishes 
capacity tables, 
dimensions and 
complete specifica- 
tions. 


ROCKFORD Clutch Division BORG-WARNER 


1329 Eighteenth Ave., Rockford, Ill., U.S.A. 


Export Sales Borg-Warner International — 36 So. Wabash, Chicago 3, II. 
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Known as type H-ll, the steel has 
strength up to 1000 F, and is used in 
landing gears, solid propellant rocket 
cases, structural sections of aircraft 
and missiles, and many other applica- 
tions. Allegheny Ludlum Steel Corp. 


Circle 329 
Optical Equipment 


A 25-page illustrated catalog, “Opti- 
cal Tooling and Industrial Alignment 
Equipment,” covers a line of equip- 
ment for production tooling, machine 
alignment, quality control and inspec- 
tion. Technical descriptions and speci- 
fications for all equipment are provided. 

Equipment shown and described in 
the catalog includes jig transits, align- 
ment telescopes, collimators, sight levels 
and a line of sight telescopes. Also 
covered are instrument testing equip- 
ment, surveying instrument microme- 
ters, instrument stands; lamp housings, 
mounting brackets; 
target holding and centering equip- 
ment; and scales, tapes, targets and 


mirrors. Keuffel & Esser Co. Circle 330 


accessories and 


Die Protection 

The Circuit Master Mark III over- 
load detector that eliminates die dam- 
age due to overload, misfeed, buckling, 
pile-up, end-of-material or other mal- 
function is described in a four-page 
bulletin. Designed to protect the entire 
die, this low-cost electronic unit oper- 
ates completely automatically. 

The die protection unit may be used 
on power presses or other reciprocal 
motion equipment where the closed po- 
sition of the dies are fixed or of con- 
sistent shut height. Features, applica- 
tions and installations are illustrated 
and diagrammed in the bulletin. Win- 
triss, Inc. Circle 331 


Superalloy Performance Data 
Two technical bulletins covering per- 
formance data on vacuum induction 
melted Udimet 700 and Udimet 41 su- 
peralloys include alloy description and 
chemical composition, - physical con- 
stants, tables and charts on mechanical 
properties, isostress curves, and infor- 
mation on heat treatment and finishing. 
Metals Div., Kelsey-Hayes Co. 
Circle 332 


Precision Balls 

Bulletin BU-1 presents the com- 
pany’s line of precision balls and dis- 
cusses raw ball materials, methods of 
manufacture, precision, finish, sizes 
and quantities. Included are standard 
balls of such materials as tungsten car- 
bide, synthetic sapphire, nylon, and 
M-10 high-speed steel; their physical 
and chemical properties and recom- 
mended uses. 

The eight-page bulletin contains a 
listing of special and modified balls. 
Industrial Tectonics, Inc. Circle 325 
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Kermit Kuch, left, has 
been elevated to the posi- 
tion of executive vice pres- 
ident of The Monarch Ma- 
chine Tool Co. A gradu- 
ate engineer, Kuch joined 
the company 35 years ago. 
Beginning in the shop, he 
moved up through the 
company and, in 1943, was 
appointed chief engineer. 
He became vice president- 
engineering in 1947 and a 
board member in 1955. 


Cc. E. Huddleston, right, re- 
cently appointed chief en- 
gineer, has been elected 
executive vice president by 
the board of directors of 
The Cleveland Punch & 
Shear Works Co. Huddles- 
ton received his degree in 
mechanical engineering at 
Cornell University in 1929 
and has been connected 
with the metal-working 
and welding industry since 
that time. 


Two personnel promotions, marking the 
expansion of the development section of 
National Electric Welding Machines 
Co., have been announced. Pau. 
TuHorne, formerly chief electrical en- 
gineer, has been named chief electrical 
and development engineer. His new 
duties involve development of electronic 
applications in the building of auto- 
mated welding machines. He will also 
be in charge of the laboratory and 
samples section. Bacu, 20-year 
veteran with the company and former 
manager of the service and research 
section, has been named chief welding 
engineer. Bach will remain in charge of 
service and test and will serve as con- 
sultant liaison between engineering and 
test activities. 


Epwarp N. Harris has been appointed 
manager of Bohn Aluminum & Brass 
Corp. Plant No. 12, South Haven, Mich. 
He formerly supervised Bohn’s sales and 
engineering contacts with several Gen- 
eral Motors manufacturing divisions. 
Rosert W. JoHNstTon has been ap- 
pointed to supervise the accounts for- 
merly handled by Harris. 


Ricuarp A, Lee acting manager of the 
Rawson Centrifugal Clutch Div., O. S. 
Walker Co., Worcester, Mass. prior to 
its purchase in September by the 
Formsprag Co., has joined Formsprag 
as application engineer. He will work 
with customers in adapting the Rawson 
centrifugal clutch to the products which 
they manufacture. 


M. R. McLary has been elected ex- 
ecutive vice president and manager of 
the Ingersoll Products Div., Borg- 
Warner Corp. McLary has been with 
Ingersoll Products since 1952, starting 
as chief engineer. Subsequently he was 
advanced to other managerial assign- 
ments, including director of engineering 
and research, production manager and 
works manager. Prior to joining Borg- 
Warner he was master mechanic of the 
Airtemp Div. of Chrysler Corp. 


Bendix Aviation Corp. has announced 
the appointment of M. J. Kennepy, of 
Grosse Pointe Park, Mich., as general 
manager of the Bendix Filter Div. at 
Royal Oak, and Harry Srorar of Lou- 
donville, N. Y., as general manager of 


Walter H. Venghaus, spe- 
cialist in manufacturing 
and fiscal control, has 
joined The Narda_ Ultra- 
sonics Corp. as vice presi- 
dent and manager of man- 
ufacturing. Venghaus has 
formerly been associated 
with National Research As- 
sociates, Inc., Flight Re- 
fueling, Inc., Reaction Mo- 
tors, Inc., the Industrial 
Acoustics Co., Ine. and 
Frederick E. Anderson, 
Inc., a consulting firm. 


January 1960 


John Powers has been ap- 
pointed manufacturing 
manager of the Vernon 
Allsteel Press Co. He has 
been associated with the 
company since 1949 as a 
design engineer and most 
recently as chief field en- 
gineer, hot and cold forg- 
ing equipment. He has 
been respensible for the 
field erection of special 
equipment including pipe- 
lines presses and forging 
lines, and like equipment. 


Iden F. Richardson has 
been appointed manager 
of Hughes Products Group, 
the commercial division of 
Hughes Aircraft Co. He 
joined the company in Au- 
gust, after serving 23 years 
with Bendix Aviation Corp. 
Richardson succeeds Ray- 
mond P. Parkhurst, who 
has resumed his former 
title of vice-president-man- 
ufacturing. Parkhurst is an 
authority on_ electronics 
manufacturing. 


Milton R. Watko has been 
appointed chief engineer 
of the Ransohoff Co., 
Hamilton, Ohio. He re- 
ceived his engineering 
training at Lawrence In- 
stitute of Technology and 
Butler University before 
going to work as an in- 
dustrial engineer on finish- 
ing systems. Prior to his 
new appointment, Watko 
was chief engineer, Ma- 
chine Div., International 


Conveyor & Washer Co. 
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Free? 


time and work 
No, Acme bush- 


ings (all 30,000 sizes of them) aren't 
. finest 


Fastest de- 
. dependable 


Acme saves it 


quality (a tradition) ex- 


pected . . 
precision remarkably 


A daily 
distributor. 
livery standard .. 
perfect. 


saver? Certainly. 


for you. The FREE Lock Screw 
Locating Jig instantly gives loca- 
tion for lock screw drilling and 


tapping. Handy? You bet. 
free, too. But just as important, 


they're close as your nearby Acme 


time is money. So... 


*k Acme Industrial figures your 
Honest. 


Men at Work 


the Marshall-Eclipse Div., Troy N. Y. 
Freperic C. Weysurne, formerly gen- 
eral manager of both divisions, has 
been named an assistant group execu- 
tive of the corporation with head- 
quarters in South Bend. 


Howarp S. Bunn has been elected a 
director of Tri-Continental Corp. Bunn 
is president of Union Carbide Corp. 
Tri-Continental is the nation’s largest 
diversified closed-end investment com- 
pany. Founded in 1929, it has assets of 
approximately $405,000,000. 


The board of directors of the Gleason 
Works, Rochester, N. Y. has announced 
the election of LawreENcE G. GLEASON 
to the office of president and general 
manager. He has been president since 
1958. Howarp F. Carver was elected 
to the position of vice president and as- 
sistant general manager. He has served 
as a vice president of the company. 


Donatp E. Novy has been named 
production control manager at Repub- 
lic Flow Meters Co., a subsidiary of 
Rockwell Mfg. Co. He will be responsi- 
ble for scheduling production, inven- 
tory control, and developing manufac- 
turing techniques. 


Edward J. Ferris, Jr., right, 
has been named factory 
manager and Earl R. 
Lewis, left, production 
manager at the Pratt & 
Whitney Co., Inc. Ferris 
will be responsible for co- 
ordinating all manufactur- 
ing operations and Lewis 
for all production depart- 
ment activities within the 
company’s machine tool, 
cutting tool and gage divi- 


ACME INDUSTRIAL COMPANY 


210 North Laflin, Chicago 7, Illinois 


Screw Locating Jig. No obligation, 


of course. 


[) Send your bushing catalogs, too. 


Name. 


Firm. 


Address. 
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Three major engineering appointments 
at the Utica div. of Bendix Aviation 
Corp. have been announced. Howarp A. 
ALEXANDERSON, chief engineer at Utica 
since 1951, was named director of en- 
gineering. BeRNARD GOLDBERG, execu- 
tive engineer since 1954, was appointed 
chief engineer, current products. HENRY 
TROEGER, a supervisory engineer since 
1956, was named chief engineer, ad- 
vance design. 


Norman C. Pickerinc has been elected 
to the board of directors of Avien, Inc. 
He replaces Henry W. BLacksone, 
president of Servo Corporation of 
America, who recently resigned. Prior 
to joining the company, Pickering 
served for two years as president of 
Charles Denning, Ltd. Sag Harbor, N. 
Y. From November 1945, to January 
1957, he was president and director of 
research of Pickering & Co., Inc. 


Appointment of Ratpu A. OLSEN as a 
project engineer at the Formsprag Co., 
Warren, Mich. has been announced. 
Olsen most recently was a supervising 
engineer in the Chrysler Corp. Missile 
Div. where he was associated with the 
design and development of surface and 
underwater missile launching systems 
for ships and submarines. He assisted in 
the design of the air-eject launching 
system adopted by the U. S. Navy for 
the Polaris atomic-powered submarine. 
Earlier he was associated with Reid 
Research in Washington D. C. 


Frep Netson Hurst has been named 
plant engineer for Raytheon Co. Semi- 
conductor Div. plant now under con- 
struction at Lewiston, Me. Prior to 
joining Raytheon he served as plant 
engineer with Stowe-Woodward Inc., 
Sylvania Electric Co., United States 
Gypsum Co., and National Fireworks. 


Henry M. Heyn, left, and 
Eugene P. Heilens, right, 
have been appointed vice 
presidents of the Midland- 
Ross Corp. Heyn will head 
up Surface Combustion, a 
division of Midland-Ross, 
with six plants and subsid- 
iaries reporting to him. 
Heiles, formerly vice presi- 
dent and controller of Sur- 
face Combustion, will serve 
as general manager of the 
Toledo operation. 
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Drawing based on photo shows ANGL- 
gear drive for rotary limit switch on 75- 
ton Niagara punch press. ANGLgear’s 
compactness and universal mounting fea- 
ture helped simplify design of entire 
switch installation 


Ease of mounting was one of 
several important reasons why 
Niagara Machine & Tool Works, 
Buffalo, N.Y., selected ANGL- 
gear to drive the rotary cam limit 
switch on its Series E power 
presses. ANGLgear can be mount- 
ed four different ways—so it can 
easily be designed into almost 
any power transmission system. 


Other ANGLgear features that 
impressed Niagara engineers were 
compactness, quality construc- 
tion, and precision gearing. Also 
ANGLgear cost less than other 
right-angle drives considered 


If you work with mechanical 
power transmission, there is an 
excellent chance that standardized 
ANGL gear can help you simplify 
design and reduce costs wherever 
90° power takeoff is involved. 


Completely enclosed, permanently 
lubricated, ANGLgear is avail- 
able from stock in 43, 1, 2% and 
5 hp ratings, with 1:1 or 2:1 
gearing, and 2 or 3-way shafting. 
See our literature in Sweet's 
Product Design File or contact 
your local distributor. 


BORNE 


Engineered Equipment for Aircraft and Industry 


AIRBORNE ACCESSORIES 


CORPORATION 
HILLSIDE 5, NEW JERSEY 
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Alan C. Mattison, left, 
president of the Mattison 
Machine Works, Rockford, 
Ill., has been elected presi- 
dent of the National Ma- 
chine Tool Builders’ As- 
sociation. Also elected to 
office at the recent meeting 
were Everett M. Hicks, first 
vice president; Francis J. 
Trecker, second vice presi- 
dent; Graham E. Marx, 
treasurer; and Grayson M. 
Stickell, secretary. 


M. D. Ayers has been ap- 
pointed director of en- 
gineering of Kennecott 
Copper Corp. He joined 
the organization in 1956 
as assistant to the presi- 
dent. Prior to joining Ken- 
necott, he was chief engi- 
neer of the Wheeling Steel 
Corp. Ayers served with 
U. S. Steel from 1933 to 
1946, at which time he 
assumed the post of chief 
engineer, Hamilton Works, 
Steel Co. of Canada. 


Bendix Aviation Corp., South Bend, 
Ind., has announced the appointment of 
Freperic C. WrEYBURNE as assistant 
group executive in charge of six manu- 
facturing divisions. Corporate divisions 
under Weyburne’s direction will in- 
clude Marshall-Eclipse at Troy, N. Y.; 
Eclipse Machine, Elmira, N. Y.; Zenith 
Carburetor and Bendix Filter, Detroit; 
Lakeshore, St. Joseph, Mich.; and Ben- 
dix-Eclipse of Canada, Ltd., Windsor. 


The Only 
Complete, Comprehensive 


STOCK LINE 

of MULTI-USE, SOFT 
RUBBER BONDED 
ABRASIVES! 


Broad, New 

Time-Saving Applications 
Never Before 

Associated with 
Abrasive Uses 


Brightboy’s unique rubber-and- 
abrasive working action offers ex- 
ceptional time-saving, product-im- 
proving opportunities. Replaces old- 
er, costlier methods. 


BURRS @ CLEANS 
FINISHES @ POLISHES 


frequently in one operation 


Wheels, Sticks, Rods and Blocks in 
grades and textures JOB-MATCHED 
to your machine and manual oper- 
ations. 


WRITE NOW for 


@ Illuminating Details 
@ Work & Applications Data 
@ Free Sample Hand Piece 


Order from your distributor's stock, backed 
up by our complete factory stock. 


FAST DELIVERIES 


BRIGHTBOY 
INDUSTRIAL DIVISION 
WELDON ROBERTS RUBBER CO. 
95 N. 13th St., Newark 7, N. J. 
America’s Pioneer Manufacturer of 


Rubber-Bonded Abrasives. 
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RUBBER CUSHIONED ABRASIVES 
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ETALON #17 
PRECISION 
VERNIER 
CALIPER» 


Dull chrome plated, will not chip or peel. 

Exceptionally easy to read. Clear, wide Vernier slide. 
Hardened Stainless Steel. Read inside, outside and 

depth measurements from the same scale. English or 
English and Metric combination in handsome contour case. 


WRITE FOR CATALOG. 


<> 
ALINA CORPORATION 


122 East Second Street, Mineola, L. L., N. Y. 
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MAKE ALL 
BRINELL HARONESS e kK NG 
TESTS WITH 


PORTABLE TESTER 


ONE 
TEST HEAD 
FITS MANY 
| INEXPENSIVE 
— ADAPTERS 


King Test Head 
in 1342” base with 
King Brinell Scope 


King Bore Brinell 
with small test 
head for pipes, 
cylinders, etc. 


The KING PORTABLE HARDNESS TESTER 
To test any size, shape or thickness of metal. 
Makes guaranteed accurate on-the- -spot tests — anywhere! 
Gap 10” — 1342” — 30”. Throat 4” — 634” or larger with 
Chain adapter. 
Loads from 6212 Kg. to full 3000 Kg. 5mm or 10mm steel or 
King Test carbide ball 
Head in Will make tests in places no other tester can reach — includ- 
30” base ing cylinder bores. 


Write for literature and prices to Dept. TE-160 


K| N G TESTER CORPORATION 440 N. 13th St., Phila. 23, | 


Known the world over ie accuracy and dependability 
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PLANT ENGINEERING HANDBOOK—By Wil- 
liam Staniar, Editor-in-Chie/—Published 
by McGraw-Hill Book Co., 330 W. 42nd 
St.. New York 36, N. Y. Price $23.50 
2522 pages. 

This book is a compendium of indus- 
trial and engineering know-how de- 
signed to fill the need for a book which 
could be used to assist in solving the 
day to day problems in industrial plants 
and in design engineering. It presents, 
in compact form, material which ap- 
pears in greater detail in specialized 
reference works. The information covers 
92 major areas of plant organization, 
design, construction, operation and 
maintenance which show how individual 
plants can be run more efficiently and 
economically, 

Among the 34 new subjects in this 
second edition will be found authorita- 
tive treatises on materials of construc- 
tion for industrial buildings and chemi- 
cal process plants, standardization of 
engineering practices, heating of indus- 
trial buildings, industrial painting, 
stationary diesel engines, a-c and d-c 
motors, industrial uses of carbon and 
graphite, automation, plastic asbestos 
piping, industrial rubber hose, alumi- 
num brazing, high-speed gearing, oil- 
film bearings, industrial electronics and 
automatic weighing and proportioning. 
In all, the book deals with industry’s 
consumption and conservation of basic 
resources through management engi- 
neering. 


Macuinery’s HAnpsoox, 16TH Epirion 
By Eric Oberg and F. D. Jones. Pubished 
by The Industrial Press, 93 Worth St., Neu 
York 13, N° Y. Price $11. 2104 pages. 


Revision to reflect changes in data 
and technology have resulted in the ad- 
dition of 192 pages to this latest edition. 
The section on screw-thread systems has 
been revised to incorporate latest 
changes in screw-thread standards. In- 
cluded are tables of dimensional data 
for all classes of Unified threads in- 
cluding the several new thread series 
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recently added and hole sizes for tap- 
ping Unified threads based on the new 
diameter tolerances. 

New designations, applicable to 
ground thread taps, as well as recom- 
mended tap limits to achieve the various 
classes of fits in the Unified thread 
series are included. New sections have 
been added giving formulas and tables 
for curved beams such as are used in 
machine frames; round, rectangular and 
square plates; cylinders subjected to 
internal and external pressure; tubes 
and shells. 

Involute splines and serrations are 
covered in a new 43-page section giving 
design data, formulas, and dimensions 
in tabular form for the design, produc- 
tion and specification of the various 
types of spline and serration fits. As an 
aid to the draftsman, several pages are 
devoted exclusively to detailed drawing 
specifications for the various types of 
splines and serrations. 

Other new or revised subjects given 
coverage include strength of threaded 
connections, wire and sheet-metal gages, 
wire rope, tables of involute functions, 
fasteners, reamers, drills, keys, key- 
ways, pins, miniature threads, studs, 
grinding, polishing and lapping, flat 
belts, V-belts and sheaves, transmission 
chains, knurls and knurling. single- 
point cutting tools, carbide-boring tools, 
welding, brazing, hard surfacing and 
metalcutting. 


Fiui-Power Controts—By John J. Pip- 
penger and Richard M. Koff. Published by 
McGraw-Hill Book Co., Inc., 330 W. 42nd 
St.. New York 36, N..Y. Price $9. 254 
pages. 


This guidebook describes controls 
and valves for fluid-power systems from 
a practical standpoint.. Covered are 
construction and operation, proper use 
in hydraulic circuits, and maintenance. 
Each component is treated separately 
in respect to function, operation and 
uses. Various general types of circuits 
are discussed. Joint Industry Confer- 
ence Standards are given along with 
ASME symbols for diagrams. 


Precision VALLEY: THe Macnuine Toor 
CoMPANIES OF SPRINGFIELD, VERMONT—By 
Wayne G. Broehl, Jr. Published by Pren- 
tice-Hall, Inc., 70 Fifth Ave., New York 11, 
N. Y. Price $5.95, 274 pages. 


A history of three machine tool com- 
panies of Springfield, Vt., this book 
spans a seventy-year period of machine- 
tool history. It is a research study of 
the business-management problems of 
the three companies interwoven with 
the development of the industry and the 
country. The book transcends the ele- 
ments of a research study and provides 
highly entertaining, interesting reading. 
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press operations 


performed every second 


STATION 


PROGRESSIVE DIE! 


And, the precision and 
uniformity demanded by 
one of the nation’s quality 
hardware manufacturers 
had to be maintained in 
each of the millions of 
DOOR LOCK CASES to be 
produced. 


ut out 


2 Eyelets 


Whenever ingenuity of die 
design, extreme uniformity 
and accuracy of piece 
parts or reliable mass pro- 
duction are ptoblems— 
rely on B. Jahn progressive 
dies to add quality and 
profit to your product. 


Form 


Send for B. Jahn 
“Case History” 
Brochure — no 

obligation of course. 


.040 cold rolled steel 
) 80 pieces per minute 


THE B, JAHN MANUFACTURING COMPANY, NEW BRITAIN, CONNECTICUT 
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BEFORE BRUSHING 


Close-up of leaded 
steel cog roller 
shows burrs... 
heat-treat scale... 
sharp edges. Off- 
hand finishing 
time: 2 minutes. 


AFTER BRUSHING 


Burrs and scale 
completely re- 
moved...all edges 
and grooves uni- 
formly blended. 
Osborn 3-A Fin- 
ishing Machine 
cycle time—includ- 
ing handling time: 
40 seconds. 


Phone parts finished at 90-an-hour clip 


superior quality 3 times faster 
with OSBORN Power Brushing 


TELEPHONE SWITCH PARTS are auto- 
matically finished to exacting specifi- 
cations. This efficient Osborn 3-A 
Metal Finishing Machine—using 
Osborn Monitors Brushes—deburrs 
and finishes lots of 2000 to 4000 parts 
better and 3 times faster than former 
method. 


These are cog rollers—vital parts of telephone 
switches made by a leading manufacturer 
of electronic and communications equip- 
ment. Properly finishing these components 
means thorough deburring plus removal of 
heat-treat scale and sharp edges. 

Hand scraping and off-hand methods were 
slow—took 2 minutes per part—rejection 
rate was high and costly. 

Today, an Osborn 3-A Metal Finishing 
Machine does the job 3 times as fast —just 
40 seconds per part including handling time 
—and saves 2000 hours a year on this one 
part alone. Plus values: high, uniform 
quality ... rejects eliminated. 

This Osborn finishing application is typical 
of how you can pinpoint savings, too. An 
Osborn Brushing Analysis—made in your 
plant now at no cost or obligation—is the 
first step. Write us for full details. The 
Osborn Manufacturing Company, Dept. K-59, 
Cleveland 14, Ohio. 


METAL FINISHING MACHINES ... AND FINISHING METHODS 
POWER, PAINT AND MAINTENANCE BRUSHES *« FOUNDRY PRODUCTION MACHINERY 
USE READER SERVICE CARD, CIRCLE 99 
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Jan. 7-8. Extension Div., UNiv. oF 
Wisconsin. Nondestructive Testing In- 
stitute. Wisconsin Center, Langdon and 
Lake Sts. Madison, Wis. 


Jan. 11-13. StxtH Nationa Symposi- 
UM ON RELIABILITY AND QuaLity Con- 
TROL. Statler-Hilton Hotel, Washington, 
Dc. 


Jan. 12-15. Soc‘ety or Enct- 
NEERS, Inc. Annual Technical Con- 
ference. Conrad Hilton Hotel, Chicago, 


Ill. 


Jan. 15. MALLEABLE Founpers Society. 
Semi-Annual Meeting, Hotel Sheraton- 
Cleveland, Cleveland, Ohio. 


Jan. 21-22. Extension Div., Univ. oF 
Wisconsin. Industrial Power Systems 
Institute. Wisconsin Center, Langdon 
and Lake Sts. Madison, Wis. 


Jan. 20-26. INstTiITUTE OF SURPLUS 
Deacers. Annual convention and trade 
show. N.Y. Trade Show Bldg., 8th Ave. 
and 35th St., New York, N. Y. 


Jan. 25-28. PLANT MAINTENANCE AND 
ENGINEERING conference and show. Con- 
vention Hall, Philadelphia, Pa. 


Jan. 25-29. America STANDARDS As. 
sociATION, Gaillard Seminar of Stand- 
ardization. Engineering Societies Bldg.. 
New York, N. Y. Further information 
available from Dr. John Gaillard, 135 
Old Palisade Rd., Fort Lee, N. Y. 


Feb. 1-5. INsTRUMENT SOCIETY OF 
America. Instrument Automation Con- 
ference and Exhibit. Rice Hotel and 
Sam Houston Coliseum, Houston, Tex- 
as. Further information available from 
William H. Kushnick, ISA, 313 Sixth 
Ave., Pittsburg 22, Pa. 


Feb. 3-4. American WELDING Society 
and Armour RESEARCH FOUNDATION, 
Illinois Institute of Technology. Sixth 
annual Midwest Welding Conference. 
Illinois Tech Chemistry Bldg., 3255 S. 
Dearborn St., Chicago 16, Ill. Further 
information available from Harry 
Schwartzbart, Armour Research Founda- 
tion, 10 W. 35th St.. Chicago, 16, Ill. 
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Phosphatizing process which eliminates 
water solutions and economically ap- 
plies protective phosphate coatings to 
metal parts was exhibited at the recent 
National Metal 
Exposition and 
Congress by the 
Du Pont Electro- 
chemicals Dept. 
The phosphatizing 
process, linking 
vapor degreasing to spray-in-vapor 
painting in a complete metal-finishing 
system based on “Triclene” trichlorethy- 
lene, was shown operating in a plant- 
scale unit at the company exhibit. This 
compact machine was designed and 
fabricated by G. S. Blakeslee & Com- 
pany, Chicago, which is cooperating in 
the development. 

In the new process, metal parts are 
given a phosphate coating by dipping or 
spraying with trichlorethylene-based 
phosphatizing solution maintained at its 
boiling point (188 F). As parts emerge 
from the trichlorethylene vapor zone 
after phosphatizing, the solvent evapo- 
rates leaving parts dry and ready for 
immediate painting. 

The coating, as formed on steel, 

a strongly adherent form of iron phos- 
phate which provides an excellent paint 
base. Coating weights from 40 mg/sq 
ft to over 200 mg/sq ft can be achieved 
in from one-half to three minutes’ time. 
Phosphate coatings can also be pro- 
duced on other metals such as alumi- 
num, magnesium and zinc. The new 
process will be commercially available 


in mid-1960. 


New Process 
For Coating 
Metals 


A patent covering an aluminum alloy 
which can be cast to the higher strengths 
necessary for advanced missile and air- 
craft components has been granted to 
North American 
Aviation, Inc. The 
composition of the 
alloy, which is 
called “Tens-50”, 
makes it possible 
to produce strong- 
er parts much easier and with less ex- 
pense than is required with convention- 
al alloys. The new alloy is now being 
specified for many aluminum castings 
in liquid rocket engines for advanced 
missiles and aircraft. 

An important part of the new alloy’s 
composition is beryllium which is added 
in small quantities. Ordinarily, during 
melting and pouring of metal in the 


High-Strength 
Aluminum Alloy 
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casting process, iron impurities are 
picked up and castings become brittle. 
In the new alloy, the iron picked up is 
modified by the beryllium without im- 
pairment of the casting’s strength. Auto- 
motive pistons, aircraft pylons, high- 
pressure values, hoist bodies, jack-ham- 
mer cylinders, high-speed impellers, 
compressor bodies and wave guides are 
some of the critically loaded parts that 
are now being economically produced 
with the new alloy. 


* * 


Difficulty in welding a galvanized sur- 
face can be avoided by masking the 
weld areas with a solution of potassium 
dichromate and hot water prior to gal- 
vanizing. The solu- 
tion is being used 


by the Westing- Welding 
house Electric Galvanized 
Corp.’s lighting Surfaces 


division in Cleve- 

land, Ohio to leave 

a clean surface for welding on the bot- 
tom of transformer tanks. After weld- 
ing, the ungalvanized surface is shot- 
blasted and zinc-sprayed. 

The masking solution consists of 32 
oz of potassium dichromate and one 
gallon of water. It is applied at a 
temperature from 120 to 140 F and is 
allowed to remain in contact with the 
metal for two minutes. The surface is 
then dried before galvanizing. 


Successful development of mass-pro- 
duction low-cost procedures for impact 
extrusion of small, closed-end mag- 
nesium battery cans with exceptionally 
thin walls and 
high length-to-di- 


ameter ratio has Impact 
been reported by Extruded 
White Metal Roll- Magnesium 


ing & Stamping 

Corp. These cylin- 

ders, now in production in a number of 
sizes, are being used as battery cans 
for military applications to utilize the 
higher voltages attained with magne- 
sium. These voltages are approximately 
twice those of zine cells. Lighter weight 
of magnesium is an additional advan- 
tage. 

Pure magnesium or various magne- 
sium alloys can be used in these impact 
extruded containers. Designers in other 
fields may find that the low cost and 
light weight of impact-extruded mag- 
nesium parts solve problems. 
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Most Important Event 
in METALWORKING 


in Detroit... 
metalworking 
capital of 

the world! 


More than 500 exhibitors showing, 
demonstrating machine tools and 
attachments, precision control and 
inspection equipment, abrasives, 
hand tools, automation devices, 
power transmission equipment, 
cranes, hoists, conveyors, cutting 
tools, assembly equipment, dies, jigs, 
fixtures, plastic products . . . every- 
thing that’s new in tools and tooling 
under one roof, on one level. 

Concurrent with the Show 
the Tool Engineering Conference. 
36 technical sessions, 70 papers 
aimed at providing practical, down- 
to-earth answers to specific prob- 
lems, to help you profit from the 
ideas and solutions of others. 

Plant tours, too. . . your oppor- 
tunity to study product and process 
development in the world’s major 
center of high-volume production. 

All this, and more, will attract 
over 35,000 metalworking manage- 
ment, engineering and production 1960 
men to the 1960 ASTE TOOL 


SHOW .. . Make sure one A 


of them! Write or wire immediately 


for your rapid registration forms! TOOL SHOW 


APRIL 215*t THRU 28th 
DETROIT ARTILLERY ARMORY 


THE AMERICAN SOCIETY 


AMERICAN SOCIETY 9 
OF TOOL ENGINEERS 60 
10700 PURITAN AVENU 


38, 
OF TOOL ENGINEERS 


ENGINEERING 


By M. Krenenberg 


Consulting Engineer 
Cincinnati 6, Ohio 


Rigidity of Three-Jaw Chucks 


Performance of machine tools is sub- 
stantially affected by chuck rigidity. 
according to an article published by G. 
Pahlitzsch and H. J. Warnecke in Zeit- 
schrift des Vereins Deutscher Ingeni 
eure, Vol. 101 (1959), No. 25, p. 1167- 
1175 under the title: “U es 
ueber die Steinfheit hand betaetigter 
Dreibacken Futter.” 

Accuracy and metal-removing capac- 
ity of lathes and other machine tools 
depend on the weakest member in the 
machine-tool-chuck-workpiece tool sys- 
tem. Chucks have received little atten- 
tion in past machine tool research, de- 
spite the fact that clamping and cutting 
forces tend to deform the chuck, as do 
centrifugal forces and vibrations. 

A chuck cannot clamp a workpiece 
securely when centrifugal forces in- 
crease beyond a certain limit. This is a 
problem with carbide and ceramic tools, 
which are operated at high speeds. 

The static stiffness of three different 
types of chucks was investigated by the 
authors and found to be a criterion for 
the performance of the machine. Dy- 
namic stiffness is not covered in this 
article and results will be covered at a 
later date. The investigation covered 
the radial stiffness and the tilting stiff- 
ness of the jaws and their guides, which 
was measured by applying a hydraulic 
load to the jaws to simulate clamping 
of a ‘eislctien The loading device 
consisted of a hydraulic cylinder with 
three pistons pushing accurately in a 
radial direction on the jaws. Strain 
gages were used for measuring the oil 
pressure and the load exerted on the 
jaws. Deformations caused by the load 
were determined by micro-indicators. 

Radial stiffness is independent of the 
clamping diameter but varies with the 
position of the jaws with respect to the 
clamping mechanism. Stiffness stays 
constant as long as the greatest possible 
length or number of teeth of a jaw is 
in engagement. It is reduced when the 
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supported length of the jaws is de- 
creased by moving the jaws toward the 
outside. 

The weakest chuck was of the “plane 
curve” type and the strongest of the 
“gear screw” type, which was 100 per- 
cent stiffer than the plane curve type. 
The body of the gear screw type chuck 
was also stronger than that of the other 
chucks. Stress trajectories published in 
the article demonstrate the stress pal- 
tern in the body for chucking and after 
removing a workpiece. 

Centrifugal acting on the 
chuck tend to open it up and thus to 


forces 


reduce the security of clamping. This 
reduction is influenced not only by the 
radial stiffness but also by the stiffness 
of the workpiece, the mass of the jaws. 
the distance of the jaws from the center 
of rotation and the square of the speed 
(rpm) at which the machine is running. 

Clamping decrease was measured by 
inserting a steel ring, equipped with 
strain connected to a 
slip ring, into the chuck. Depending on 
the design of the chuck and the speed 
of its rotation, the decrease in clamping 


gages 


rotating 


force was as high as 15 percent of the 
originally applied clamping force. The 
gear screw type chuck was also the best 
chuck with regard to clamping force re- 
duction (about 10 percent at 2000 rpm). 


Turning and Milling 


Equations for the wear of carbide 
tools are of the same order for both 
turning and milling operations, as 
shown in an article by L. Tschirf and 
E. Eder, published in Zeitschrift des 
Vereins Deutscher Ingenieure, Sept. 
1959, p. 1189-1196. The title is: “Das 
Schnellzerspanen durch Drehen und 
Fraesen mit Hartmetall Werkzeugen.” 

This 


conclusion was derived from 
formulas for tool life-wear 
land-cutting speed relationships. The 
authors also discuss the significance of 
tool geometry, and the relationship be- 
tween angle of engagement, variation in 
chip thickness and wear at varying ra- 
tios of width of milling to the diameter 
of the milling cutter. 

The unit metal-removal rate (cu in 
min/hp) is also discussed and is in 

with Kronenberg’s finding 
that this quantity does not indicate tool 
life or machine performance, but is re- 
lated to the unit cutting force (lb/in*), 

The authors, who are professors at 
Vienna University (Austria), also give 
a comparison of German and Russian 
carbide tools including their chemical 
compositions and fields of application. 


agreement 


American and German Die Steels 


Based on a visit to American indus- 
tries and a study of the die steels used 
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“NECKING” 


OF THE NEW 


JARVIS STUBBY 


NEW STUB SCREW MACHINE TAPS 
FOR BAR AUTOMATICS SAVE TIME, 


ELIMINATE ALTERATIONS! 
HIGH SPEED STEEL —GROUND THREADS 


Three Styles Available 


Spiral Point Spiral Point 
Plug #SP-50 Bottoming #SP-70 


THE INSIDE STORY BEHIND THE * Vv 


Spiral Flute 
Bottoming #SF-01 


WHY STUBBY? 

Jarvis Stubby, a new screw machine stub tap developed for 
production tapping on bar automatics, is designed to cut costs 
by eliminating down time and improving performance. 


SECRET OF STUBBY’S ‘“‘NECKING” 

The area directly behind Stubby’s threads has been necked down 
to below the root diameter. This “necking” creates more chip 
room... reduces drag . . . facilitates application of cutting oils 
or coolants to the cutting edges for longer tap life. 


STUBBY IS STRONGER 

Its short threaded section and shorter overall length make Stubby 
a much stronger tap. You use standard size bushings (eliminating 
the need for special drills when making tap holders), because 
Stubby’s shank is ground to standard fractional dimensions. 
Depth of thread is not a problem; for the combination of length 
of thread and length of necked shank is equal to the thread 
length on equivalent standard taps. 


STUBBY BEATS COSTS— CUTS DOWN TIME 

With Stubby you no longer need to alter standard taps for short 
clearance jobs. This means you cut costly machine down time, 
operator’s time and minimize the possibility of having inconsistent 
tap performance. 


STUBBY AVAILABLE FROM STOCK! 

Stubby is available from stock in Spiral Flute Bottoming #SF-01, 

Spiral Point Plug #SP-50, and Bottoming Spiral Point #SP-70. 

All 3 styles available in machine screw sizes #2 thru #10. Other | 


sizes available on request. WRITE FOR STUBBY LITERATURE AND 
TAP CATALOG. 


OTHER. JARVIS TAPS AVAILABLE: 


e HAND TAPS e PIPE TAPS @ TAPPER TAPS 
@ MACHINE SCREW TAPS @ NUT TAPS e@ PULLEY TAPS 
@ ALL TYPES OF SPECIALS 


CORPORATION 


NORTH ATTLEBORO, MASS. { jarvis Corporation 


100 Washington Park 
MULTIPLE 
= 


North Attleboro, Mass. 
Maric 


Send Rep. 

() Send Tap cat. 
Name 

Company 

Street 

City 


(CD Send Stubby lit. 


Title 


State 
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M1238-1818 — Range 18” x 18”, working 
distance 9” to infinity. Reads to 0.001” up 
to 24” working distance. Protractor ocular 
reads to 3 minutes of arc. Image is erect. 


Cut inspection 
time in half 
with new Gaertner 

Coordinate Cathetometers 


These convenient, reliable optical 
instruments permit making precise co- 
ordinate measurements in a_ vertical 
plane. The two dimensions are measured 
with one setting, object does not have 
to be rotated. Inspection time is cut in 
half and resetting errors eliminated. 


Versatile Gaertner Coordinate Cathe- 
tometers are ideally suited for precision 
measurements on large objects; also ob- 
jects or points in recessed, remote, or 
inaccessible locations. Applications in- 
clude measuring jet engine sections, 
complicated castings, printed circuits, 
bolt holes and bosses on large piece parts, 
traces on cathode ray tubes, etc. 


Because these are optical rather than 
mechanical measuring instruments, you 
make non-destructive measurements 
without contact, distortion, or concern 
about pressure being applied to the ob- 
ject when making a setting. Instruments 
available in English or Metric system. 


M1236-46— ———» 
Horizontal range 6", 
vertical range 
Reads to 0.0001’, 
working distance 5” 
to infinity. 


<——_M1236-22— 
2” x 2", reads 

0001" . Working 
distance 5” to infinity. 
Shown with 19 mm 
mounting rod, and without 
telemicroscope. Instrument 
permits precise coordinate 
movement of other objects 
such as photo cells, 
probes, etc., in place 

of telemicroscope. 


Write for Bulletin 188-53 G 194-57 


The Gaertner 
Scientific Corporation 


Telephone: BUckingham 1-5335 


1241 Wrightwood Ave., Chicago 14, Ill. 
USE READER SERVICE CARD, CIRCLE 103 
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in the United States and Germany, an 
article by H. Hecht and H. M. Hiller 
in Werkstattstechnik, Vol. 49 (1959), 
No. 10, p. 645-648, is entitled: “Leis- 
tungsvergleich Amerikanischer und 
Deutscher Gesenkstaehle.” 

American steels, such as Pyrotem, 
Hardtem, Thermotem and Prestem are 
compared with corresponding German 
steels such as Standards 27134, 2311, 
2606 and 2365. The molybdenum con- 
tent of Pyrotem is substantially higher 
than that of its German counterpart and 
hence the steel is superior in perform- 
ance. A comparison of Prestem and 
German 2365 showed that the Ameri- 
can steel did not contain chromium 
while 2365 contains 2.8 percent Cr. The 
authors describe the differences in heat 
treatment resulting from the difference 
in composition and conclude that this 
steel is not applicable to German pro- 
duction methods, although they admit 
that improvements in steel 2365 would 
be desirable as far as the resistance to 
wear is concerned. 


Doctoral Theses 


A list of Doctoral theses on tool en- 
gineering subjects was published in 
Werkstattstechnik for October, 1959. 
Their titles in English follow. The name 
of the university is shown in brackets. 
K. Lance: Production Problems of Die 
Forging and Their Scientific Develop- 
ment. (Hannover) 

H. MueEHLENBERG: Surface Roughness 
Changes in Drawing of Seamless Tubes 
with subsequent Cold Drawing. (Han- 
nover) 

F. Proxsa: Theory of Plastic Bending 
of Sheet Metal at Large Deformations. 
(Hannover) 

G. RoewH_ke: The Mechanics of Metal 
Cutting. (Karlsruhe) 

H. Srepet: Research in the Milling of 
Steel with Carbide Cutters. (Aachen) 
K. Loewenre.p: Stiffness of Machine 
Tool Elements. (Munich) 

H. Sooset: Investigations of Seals Used 
in Machine Tools. (Stuttgart) 

Ta. SroererLte: Research into Disk 
Clutches. (Stuttgart) 

K. E. Wetzer: Contribution to Vibra- 
tion Problems in Machine-Tool Spin- 
dles. (Stuttgart) 

W. Opitz: Research into the Main Cut- 
ting Forces in Plunge Cutting Opera- 
tions. (Aachen) 

H. H. ScHornsorn: Development of a 
method for Measuring Cutting Forces 
in the Milling of Wood. (Stuttgart) 
O. Eccert: Development of Measuring 
Devices for Investigation of the Wear 
of Knife Edges. (Stuttgart) 


@ ACTUAL 
MANUFACTURERS 
OF RESINOID 
METAL AND 
VITRIFIED 7 
DIAMOND WHEELS 
UP TO 
AND INCLUDING 
24" 
DIAMETERS 


Call or write 


for literature 


today! 


TRADEQ" 


THE PAUL L. KUZMICK 
COMPANY 


271-279 GROVE AVE. 
VERONA, N.J. 


@ MANUFACTURERS 
OF RESINOID 
AND RUBBER 
BONDED WHEELS 
SERVING THE 
AIRCRAFT, CUTLERY 
AND STEEL 
FABRICATING 
INDUSTRIES. 


Call or write 
for literature 
today 


PEKAY ABRASIVES, INC. 


271 GROVE AVE. 
VERONA, N.J. 


USE READER SERVICE CARD, CIRCLE 104 
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Export-Import Bank of Washington 
has issued a credit of $34 million to 
assist Societa Elettronucleare Italiana 
(SELNI) in establishing the Enrico 
Fermi Nuclear Power Plant in north- 
ern Italy. Designed to permit an in- 
crease in output from the initial 165,000 
kw of net electrical energy to 225,000 
kw as reactor technology advances, the 
proposed plant is a heterogeneous pres- 
surized reactor using light water as 
both moderator and coolant. Westing- 
house Electric International Co. is pro- 
viding the nuclear equipment and de- 
sign, as well as the electric generator 
for the project. 


new facilities 


A new facility for the Midas Satellite 
system has been established at Cape 
Canaveral by Lockheed Missiles and 
Space Div., prime contractor for the 
program. The Midas program is _ in- 
tended to orbit satellites equipped with 
infrared sensing devices which will de- 
tect the high temperatures of inter- 
continental ballistic missile firings. Pur- 
pose of the Midas program is to pro- 
vide the U. S. with an early warning 
system against ICBM attack. More than 
100 scientists, technicians and admin- 
istrative personnel are employed. 


The Semiconductor Div. of Minne- 
apolis-Honeywell Regulator Co. has 
announced plans for construction of a 
$1,000,000 research and development 
center at Riviera Beach, Fla. To be 
erected on a 15-acre tract in an in- 
dustrial section known as Lewis Ter- 
minals, the 40,000 sq ft structure will be 
equipped for pilot production of newly 
developed products. Production of the 
company’s existing line of transistors 
will continue in Minneapolis. The new 
Florida facility is expected to be ready 
for occupancy by early summer of 1960. 


U. S. Transistor Corp. has opened 
its new plant in the Syosset Industrial 
Park, Syosset, L.I. U.S. Transistor will 
manufacture germanium alloy junction 
and silicon transistors, and other elec- 
tronic products at the new facility for 
commercial and military use. 


Heinemann Electric Co., Inc. of 
Trenton, N. J., announced plans for a 
new plant that will nearly double pres- 
ent manufacturing capacity. The firm is 
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a major producer of circuit breakers, 
overload and time-delay relays for vari- 
ous types of equipment protection. Oc- 
cupancy of the new plant is scheduled 
for the summer of 1960. 


acquisitions 


Chromalloy Corp. has entered the 
fields of Special materials for tool pro- 
duction and nuclear reactors through 
acquisition of Sintercast Corp. of Amer- 
ica. Chromalloy Corp., a producer of 
special high-temperature-resisting al- 
loys and solid propellants will operate 
Sintercast as a division. Sintercast 
Corp., founded by the late Erwin Loewy 
in 1947, has developed 25 patents in the 
field of metallurgy. 


Dow Chemical Co. has announced 
that its Swiss subsidiary, Dow Chemie 
A. G., and The Rio Tinto Co., Ltd., of 
London, England, have jointly acquired 
the share capital of Thorium Ltd. from 
Imperial Chemical Industries, Ltd. and 
Howards of Ilford, former joint owners. 
Thorium Ltd., founded in 1914, is the 
principal processor of crude thorium 
materials in the United Kingdom. 


Monrovia Aviation Corp., a wholly 
owned subsidiary of Carrier Corp., has 
been purchased by Telecomputing 
Corp., Los Angeles. Monrovia Aviation 
Corp. is engaged in the manufacture of 
aircraft sub-assemblies and ground-sup- 
port equipment. Telecomputing will 
continue the operations of Monrovia as 
in the past with no changes in person- 
nel comtemplated. 


expansions 


Corning Glass Works has estab- 
lished a new manufacturing depart- 
ment for production of ceramic parts 
primarily for the electronics industry. 
Headed by Philip C. Leffel, Jr., the new 
department will produce ceramic and 
sintered glass parts for products such 
as power, microwave and transmitting 
tubes and other electronic devices, as 
well as for industrial applications. 


The Barden Corp., manufacturer of 
precision ball bearings, has completed 
a multimillion dollar expansion pro- 


gram in Danbury, Conn. The expansion 
enables the company to unite under one 
roof sales, engineering and purchasing 
departments which formerly were lo- 
cated in another part of the city. The 
new facilities are among the largest in 
the country devoted exclusively to de- 
sign and production of instrument pre- 
cision ball bearings. 


Houghton Laboratories Inc., Olean, 
N. Y. has broken ground for a new 
addition to their Olean offices. The new 
building has been designed to house the 
company’s marketing organization and 
will approximately double existing of- 
fice space. The expansion program in- 
cludes plans to remodel existing office 
space to permit installation of IBM 
accounting equipment. Houghton Lab- 
oratories Inc. operates plants in Olean. 
New York, Los Angeles and Toronto. 


moves 


Dearborn Rubber Corp., a distrib- 
uter of mechanical rubber goods to 
midwestern industry has completed its 
move to new quarters at 2545 S. 25 
Ave., Broadview. The move has enabled 
the company to increase its warehous- 
ing space by 50 percent over that of its 
former quarters in Chicago. 


Bickley Furnaces, Inc., designers 
and builders of high-temperature fur- 
naces and kilns, have moved from their 
previous quarters at Richard C. Rem- 
mey Son Co. in Philadelphia and are 
now operating in their new office and 
factory building. Located in suburban 
Philadelphia, the new plant has over 
10,000 sq ft of floor space for develop- 
ment and construction of high tempera- 
ture furnace equipment. 


awards 


Thomas F. Morrow, Chrysler Corp. 
group vice president has been selected 
by the board of directors of the Ameri- 
can Rocket Society to receive a 1959 
ARS Fellow membership award. The 
award has been presented in recogni- 
tion of Morrow’s work in the field of 
rocketry and space flight. Two of the 
nation’s missile systems, the U. S. Army 
Redstone and the Army-developed U. S. 
Air Force Jupiter, are built by Chrysler 
under Morrow’s direction. 


An official Naval commendation has 
been awarded Joseph D. Posner, proj- 
ect engineer for the M & T Co. of 
Philadelphia. Posner was commended 
for work on the design of a new, im- 
proved Socket Proof Tester and the 
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Because Precision Depends on 


the Measuring System... . 


SPECIFY PRATT & WHITNEY JIG BORER END 
MEASURES AND INSIDE MICROMETERS 


Jig borers using the “End Measure” system of locating 
can only be as accurate as the measuring instruments they 
use. So, to protect your investment in jig boring precision, 
insist on the best in measurement... Pratt & Whitney End 
Measures and Inside Micrometers. Made from selected 
gage steels, hardened, seasoned and finished in our stand- 
ard temperature room, they are your assurance of depend- 
able precision that can help you eliminate scrap losses, in- 
crease productive efficiency and up-grade product quality 
and acceptability. 


Send now for your copy of Circular 611. 
Pratt & Whitney Company, Inc. 
16 Charter Oak Boulevard, West Hartford, Conn. 
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Field Notes 


design and manufacture of two sets of 
Expeditionary Arresting Gear for the 
Marine Corps. The design of the Socket 
Proof Tester has been accepted by the 
Fleet and has received a commendation 
from the Bureau of Aeronautics. 


Richard P. Moore president of Moore 
Special Tool Co., Bridgeport, Conn., is 
the first recipient of the L. A. Sommer 
Memorial Award created by the Na- 
tional Tool & Die Manufacturers Asso- 
ciation. The award was presented by 
Philip R. Marsilius, a former president 
of NTDMA, at the 14th annual conven- 
tion of the Association. 


The annual “Growth Company of 
the Year” award of the National Asso- 
ciation of Investment Clubs has been 
presented to Standard Pressed Steel Co. 
of Jenkintown, Pa. SPS is a major pro- 
ducer of a wide variety of fasteners for 
industrial and aircraft applications. 
Other products manufactured by the 
company include nuclear components. 
office furniture and shelving. 


association news 


A new, electronic metallurgical 
searching service with a 100,000-titles 
per hour capacity will be launched 
early in 1960 by the American Society 
of Metals, whose headquarters are at 
Novelty, Ohio, near Cleveland. The new 
facility, to be known as the ASM Met- 
als Documentation Service, will “literal- 
ly save thousands of dollars for those 
needing specific information on metal- 
lurgical problems,” according to an 
announcement by Allan Ray Putnam, 
managing director of the Metal Society 
and former publisher of Tue Toot En- 
GINEER. The service is an outgrowth of 
four years of research and pilot plant 
experience in the field of indexing and 
machine searching. 


The National Society of Profes- 
sional Engineers, moving toward its 
goal of 60,000 members by 1960, gained 
its fifty-first state-level affiliate and its 
first student chapter at its annual fall 
meeting in Pittsburgh. More than 300 
directors were present to see Vermont 
become the Society’s fifty-first affiliate 
at the opening night’s dinner meeting 
in the Penn-Sheraton Hotel. 

Earlier, the University of Pittsburgh 
become the nation’s first student chapter 
to become officially affiliated with the 
National Society. Victor J. Steigerwald, 
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Field Notes 


president of the chapter, accepted the 
charter in ceremonies following the 
opening dinner. 


Among newly elected officers of the 
Investment Casting Institute is R. F. 
Waindle, president of WaiMet Alloys 
Co. and past National President of the 
American Society of Tool Engineers 
who was elected ICI vice president, 
Technical Division. John H. Morison, of 
Hitchiner Mfg. Co. has been elected to 
the presidency of ICI, and R. E. Gray 
of Gray-Syracuse, Inc. has been elected 
vice president of the Institute’s Man- 
agement Division. 


new activities 


Boeing Airplane Co. has awarded 
three subcontracts for research and de- 
velopment work in the Minuteman inter- 
continental ballistic missile weapon 
system for erecting the missile and 
lowering it into its underground launch 
silo. The General Motors and Cessna 
Aircraft Co. projects involve the de- 
velopment of transporter-erectors for 
hauling the missiles to launching sites, 
and containers and carriages for the 
first-stage engines of the 6300-statute- 
mile-range missile. 


A new liquid hydrogen facility is now 
in operation at the Tonawanda, New 
York laboratories of Linde Co., Div. of 
Union Carbide Corp. The unit can pro- 
duce more than 25,000 liters of liquid 
hydrogen per month. Termed “the ulti- 
mate chemical fuel” by Air Force mis- 
sile experts, liquid hydrogen delivers 
approximately 40 per cent more specific 
thrust than any other known rocket fuel. 


Overhaul and Repair Dept., Hamil- 
ton Standard, division of United Air- 
craft Corp., has received a contract to 
overhaul 2400 U. S. Air Force pro- 
pellers and controls. The prepellers are 
for the Boeing KC-97 tanker used in 
refueling jet bombers of the Strategic 
Air Command. 


Hamler-Lewis, Ltd., of Chicago and 
Cryogenics Div. of North Philips Co., 
Inc., of Mount Vernon, N. Y., will co- 
operate in marketing the new Norelco 
Ammonia-Gas Separator. Philips is re- 
sponsible for development and produc- 
tion, Hamler-Lewis for sales and instal- 
lation. The new machine employs a 
super-cold refrigerator to produce high- 
purity hydrogen and nitrogen gases. 
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Because Precision Locating is 
Only Half the Job... 


CHOOSE PRATT & WHITNEY JIG BORING 
TOOLS, REAMERS AND STUB GAGES 


While accurate positioning is an essential part of precision 
jig boring, it’s only half the job. Equally important is the 
ability to transfer the inherent accuracy of the machine to 
the workpiece . . . and to a great degree, this depends on 
the cutting tools you choose. Help your jig borer deliver 
its high-precision potential . . . choose Pratt & Whitney 
Boring Tools, End Mill Reamers and Stub Gages. De- 
signed and produced by people who know jig borers and 
jig boring, they have everything it takes to put precision 
to work for you more efficiently and economically. 


Send now for your copy of Circular 611. 
Pratt & Whitney Company, Inc. 
16 Charter Oak Boulevard, West Hartford, Conn. 
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q means Profitable Jobs.... 
RE-EQUIP WITH A 


a AN ALL-NEW MACHINE ... WITH ALL THE 


NEW SELECTOR SWITCH CROSS SLIDE CONTROL 


4 
; This new control system lets you set all cross slide movements by merely operating selector switches. 
e : There are no covers to remove or replace, no pins or rolls to relocate. Setup is much faster and easier 
{ . programming is much more flexible. Front and back slides can be set for on-time or delayed motion 
! relative to the turret movement—without any restriction to the sequence pattern. Both slides can be 
H — -aggaaa or independently with any turret face and can be adjusted longitudinally, independent 
4 of each other 


4 

} CHANGE SWITCH POSIT! CHANGE SWITCH POS! TIONS 
ONLY WHEN LIGHT whe ONLY WHEN LIGHT ON 


) 


J0G REVERSE UNTIL ABOVE LIGHT 15 ON JOG REVERSE ABOVE ON 

THEN SELECT SwiTcrH POS TIONS REQU THEN SELECT SwiTCrt POSITIONS REQUIREL 

‘| TURRET FACE No. 1—Front Cross Slide operates on TURRET FACE No. 1—Front Cross Slide operates on Po 

le time relative to the turret motion. time relative to the turret motion. 4 

YW TURRET FACE No. 3—Rear Cross Slide operates on TURRET FACE No. 2—Rear Cross Slide operates on : 
: time relative to the turret motion. time relative to the turret motion. 14 


TURRET FACE No. 4—Front Cross Slide is delayed |§ TURRET FACE No. 3—Skip turret face. i 
relative to the turret motion, for slide tool operation. TURRET FACE No. 4—Skip turret face 

TURRET FACE No. 5—Front Cross Slide is delayed [YRRET FACE No. 5—Front Cross Slide is delayed 
relative to the turret motion, for slide tool operation. _relative to the turret motion, for slide tool operation. 


a OPTIONAL TAPE CONTROL 


’ Simple in design, easy to understand and operate, and 
Be priced far below other systems, P&J Tape Control can 
ae save up to 25% in machining and setup time. Tape 
controls all movements of the spindle, turret and cross 
slides, including all speed and feed changes. Tape prep- 
aration for the average job takes less than 30 minutes 
and requires no technical knowledge. Programming setup 
time is eliminated by placing the tape in the machine’s 
tape reader—which only takes a couple of minutes. 
Optimum programming is assured, with parts machined 
i in minimum time. 
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The Potter & Johnston 3E-15 Automatic Tur- 
ret Lathe is a truly new machine from the base up— 
not just an old model with a “‘face-lifting!’”’ In addition 
to Selector Switch Cross Slide Control and Optional 
Tape Control, this machine also offers many other 
important new design and construction features, in- 
cluding: A new 15 hp headstock, with power to spare 
for fast metal removal with carbide tooling; greater 
rigidity throughout for faster roughing and more ac- 
curate finishing; ‘“Control Zone” operation for faster, 
easier, more convenient setup and machining; separate 


Automatic 


ADVANCED-DESIGN FEATURES YOU’RE LOOKING FOR! 


drive for turret indexing for faster, easier setup; self- 
adjusting electric clutches that never require main- 
tenance; a central, automatic lube system with single 
point fill; and a 6-face turret that allows more cuts 
per automatic machining cycle. 

ON-THE-JOB PERFORMANCE ... has already 
proved the ability of the P&J 3E-15 to cut machining 
time and costs. For a complete description of all the 
3E-15 features, send now for your free copy of Circular 
No.177 Pratt & Whitney Company, Inc., 16 Charter 
Oak Boulevard, West Hartford, Connecticut. 
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for aufomatic 
drilling, tapping 
or threading 


Hand feed or hopper feed 
with or without air-operated 
clamp 


Drills 500-3600 per hour; 
hopper feed; air-operated 
clamping. Capacity #74 
(.0225”) to %” in mild steel. 


Taps 4000 per hour 
hand feed magazine. 
Capacity #0 to %” fine 
pitch in mild steel. 


A new horizontal version of the same operating principles long used in Snow 
vertical machines. Snow machines reduce changeover time, and cut 

tooling costs to a ridiculous minimum. On your next job, let us show you 
what the Snow method can do. Submit samples and prints. 

Snow Manufacturing Company, Dept. T, 435 Eastern Avenue, 


Bellwood, Illinois (Suburb of Chicago) 


wi Oo Wy fixtures save dollars and days in tooling costs 
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Special Tests for Metals 
at Elevated Temperatures 


Under certain conditions of design 
at room or somewhat higher tempera- 
ture the permissible strain is of the 
order of magnitude of the elastic strain 
and it is necessary to compute design 
stresses on the basis of the elastic con- 
stants of the material. In most engi- 
neering work it is assumed that metals 
and alloys exhibit elastic behavior 
whereby the strain on loading is directly 
proportional to the stress and upon 
unloading the strain is completely re- 
covered. By assuming that all poly- 
crystalline metals and alloys are essen- 
tially isotropic, it is necessary to define 
only two elastic constants. Two of these 
are the proportionality constants be- 
tween stress and strain in tension or 
compression and in simple shear. The 
elastic constant in tension or compres- 
sion E is usually referred to as Young’s 
modulus. The shear modulus G is usual- 
ly referred to as the modulus of rigidity. 
\ third constant, Poisson’s ratio , is 
also required in many cases. However, 
it can be computed if both E and G 
are known. Poisson's ratio can also be 
measured directly from a simple ten- 
sion test and is defined as the ratio of 
the transverse to the longitudinal strain. 
One important use of all three elastic 
constants is the computing of thermal 
stresses developed at elevated tempera- 
tures. Certain phenomena occurring in 
the solid state can aiso be studied from 
determinations of the elastic moduli. 

Elastic-moduli measurement falls into 
two broad categories—testing under 
static-loading conditions and under dy- 
namic-loading conditions. Under static 
loading, Young’s modulus can be de- 
termined from a simple tension-or a 
bend test and the shear modulus can be 
determined from a torsion test. In such 
tests fairly high-stress levels are 
reached. Under dynamic loading, low 
or high-frequency cyclic tests of rela- 
tively low-stress amplitude are general- 
ly used. Young’s modulus and the shear 
modulus can be determined from such 
a test by measuring the natural fre- 
quency of a pendulum, the resonance 
frequency in oscillatory systems, or the 
velocity of longitudinal and transverse 
waves produced by high-frequency 
pulses. 

Based on ASME Paper No. 59-A-112, “Survey 
of Various Special Tests Used to Determine 
Elastic, Plastic and Rupture Properties of 
Metals at Elevated Temperatures,”” by F. Garo- 
falo, Edgar C. Bain Laboratory, U. S. Steel 
Corp. Complete paper available from American 


Society of Mechanical Engineers, 29 W. 39th 
St., New York 18, N. Y. 
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Engineering For Profit 


The future belongs to those com- 
panies which plan and take steps to see 
that these plans are carried out. The 
growth companies of tomorrow in their 
respective industries are those which 
are developing their personnel along 
with the new products or major im- 
provements in existing products. They 
are proceeding on a planned, consistent 
basis; they will not be panicked into 
snap decisions and erratic actions. They 
are developing employee attitudes, 
which insure receptivity to changes and 
willingness to plan and program the 
detailed steps of product research de- 
velopment, design, manufacturing and 
marketing. They are emphasizing the 
need for profits and for the reduction 
of costs. They know that costs must be 
controlled at their source; engineering 
designs is one of the key originating 
sources. Preventive steps pay off! 
Based on ASME Paper No. 59-SA-41 by Her- 
bert J. Richmond, A Kearney and Co. 
Complete paper available from American Society 


of Mechanical Engineers, 29 W. 39th St., New 
York 18, N. Y. 
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Sponsored Research—Good 

or Bad? 

Research is an essential activity for 
any department of an engineering 
school. Without research, the depart- 
ment becomes stagnant and pedantic, to 
say nothing of getting behind the times. 
Research costs money. Therefore, 
funds must be obtained in order to con- 
duct the research. Poor ‘research should 
not be done and thus no funds must be 
supplied for it. Good research should 
be done and funds must be supplied 
for it regardless of source. 


Based on a paper presented before Chemical 
Engineering Div., ASEE, by Ralph A. Morgen, 
Purdue Research Foundation. Complete paper 
available from American Society for Engineer- 
ing Education, University of Illinois, Urbana, 
Til. 


Optimum Joint Design for 
High-Temperature 
Honeycomb Panels 


Recent work in optimization of the 
sandwich itself has established: rough 
guides for application of the brazed 
cellular structure, but questions in- 
evitably arise as to the manner in which 
efficient panels are to be joined to- 
gether without sacrificing a large meas- 
ure of their efficiency. 

There are two basic approaches to 
design of joints: the pictorial design 
approach, used extensively, and the 
analytic design approach, used less be- 
cause of lack of time. The pictorial de- 
sign procedure is mainly concerned 
with optimizing one type of structure 
such as honeycomb sandwich. Analytic 
design differs in that optimization is 
primarily interpreted as achieving the 
best load transfer at the lightest weight. 
irrespective of the type of structure nec- 
essary to accomplish the transfer, Re- 
gardless of which is taken, one point 
emerges that deserves emphasis—pro- 
ducibility is the major governing factor 
influencing the final selection. 

Joint optimization, then, covers the 
compromise of the ideal joint with the 
most easily producible joint. The de- 
sign engineer must immediately recog- 
nize that his skills are currently at the 
mercy of the production engineer who 
must reduce the design to the pro- 
ducible article at a reasonable cost. 
Many development programs are under 
way to extend the limitations of today’s 
manufacturing skills. Surprisingly, the 
major problems encountered in_ this 
field of brazed sandwich joining have 
been in the allied area of welding. This 
turn of events is responsible for a tem- 
porary regression to less desirable 
brazed joints by designers whenever 
possible. 

Based on SAE Paper No. 99-U by F. J. Filippi 
and B. Levenetz, Solar Aircraft Co. Complete 
paper available from Society of Automotive 


Engineers, Inc., 485 Lexington Ave., New York 
17, N. 
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complete 
catalogue of 
DIAMOND 
DRESSERS 


for every need 


Now ready for you—CRAFTS 
catalogue of diamond dressers 
for every need and use. Full 
prices, specifications and infor- 
mation about re-setting on the 
famous CRAFTS line, Infor- 
mation too about our inexpen- 
sive “Letter Series” of tools. 
CRAFTS continuous research 
and job testing provide you 
with more economical ways to 
increased production. Always 
dependable, CRAFTS service 
reduces costly delays — mini- 
mizes downtime. 
Mail this coupon for your 


free Diamond Dresser catalog. 


Artuur A. Crarts 
Company, Inc. 


601 NEWBURY STREET 
BOSTON 15, MASS. 


ADDRESS 
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ASTM Views on Engineering 
Education 


Basic considerations include an ap- 
preciation that the person being edu- 
cated is at least as important as the 
educational process to which he is to be 
subjected. It is necessary, therefore, 
that any over-all scheme of education 
be adaptable to the abilities and the 
interests of each student. These abili- 
ties and interests will encompass a 
broad spectrum from a prime interest 
in almost pure science at one end to a 
complete preoccupation with the prac- 
tical aspects of engineering at the other. 
More or less in parallel with this is the 
concept that engineering education it- 


TO REQUEST COMPLETE PAPERS 
WRITE TO THE ADDRESS AND 
ORGANIZATION INDICATED AT 
THE END OF EACH ABSTRACT 


self must cover a similar spectrum ex- 
tending from the fundamental sciences 
at one end to practical training at the 
other. 

The reference to spectra here is a 
deliberate attempt to emphasize that 
there is a gradual shading from one 
aspect to another rather than a series of 
steps. If well defined steps or bound- 
aries existed, it would be much easier 
to plan educational programs to suit 
sharply defined interests and needs. 

It seems likely that in the near future 
the number of young men and women 
who may be in line for education be- 
yond the high school level will be much 
larger than can be accommodated satis- 
factorily by the facilities for such edu- 
cation or training that are likely to be 
available. The obvious solution to this 
problem is to become more selective and 
demanding in the qualifications for ad- 
mission to the engineering colleges of 
universities and technical institutes. The 
percentage of freshmen in engineering 
courses who fail to graduate is already 
much too large. While this suggests a 
need for improvement in the education- 
al processes, it also suggests at least as 
strongly that we cannot afford to waste 
limited facilities for engineering educa- 
tion on unqualified or poorly prepared 
students. It is certain that schools for 
engineering education can have no place 
in implementing the probably mistaken 
idea that every high school graduate 
will necessarily benefit from a college 
education. The setting of advanced 
standards for admission to engineering 
schools will discourage the unqualified. 


It will probably serve also to get them 
more promptly into a proper and re- 
warding field of some other useful activ- 
ity. This will have the advantage of 
avoiding the frustration of those whose 
failure before graduation is inevitable, 
while leaving room for those so en- 
dowed mentally and properly trained 
as to give them an excellent chance of 
final graduation. 

Proper training for college is prob- 
ably the most vital component of engi- 
neering education. In recent years it 
seems to have suffered from that aspect 
of mass education that tailors the edu- 
cational process to suit the average, 
and sometimes the below average, stu- 
dent. This process should be charged 
so as to permit the more gifted students, 
and especially those heading for engi- 
neering education, to advance at a rate 
and in directions more in keeping with 
their real abilities and needs. By such 
means, the time required for further 
education, especially in the basic sci- 
ences and mathematics in the universi- 
ties might be reduced. At the least, 
less time would be spent in the uni- 
versities in preparing the students for 
the more advanced courses on which 
the universities should be able to con- 
centrate. 

Based on a talk contributed to Symposium on 
Education in Materials. Jointly sponsored by 
ASEE and ASTM, by F. L. LaQue, V. P., 
ASTM. Complete copies of the talk available 


from American Society for Testing Materials, 
1916 Race St., Philadelphia 3, Pa. 
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A Mass-Produced, All-Welded, 
High-Temperature Sandwich 


Steel sandwich is desirable in many 
applications where lightweight, high- 
strength and resistance to high tem- 
perature are important factors. Logical- 
ly, the aircraft and missile industry has 
been concerned with development of 
these processes. One of the chief ob- 
jections to the use of sandwich has been 
its high cost—slow production proc- 
esses are, of course, the chief factor in 
this cost. It was the objective of the 
program conducted by the Missile Di- 
vision of North American Aviation, Inc. 
to develop techniques for mass _pro- 
ducing a quality sandwich. 

Spacemetal sandwich is produced by 
patented processes which makes an all- 
welded, steel sandwich with a corru- 
gated core and two facing sheets. 

The core is formed from 9.002-inch 
type 301 stainless steel, 4% hard and 
the sides of the corrugations are beaded 
for additional flatwise compressive 
strength and increased shear modulus. 
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There is a deviation from a pure .truss 
in that a flat surface has been pro- 
vided at the core crests to allow for the 
electrode to make the spotweld to the 
face sheet. The facing sheets are 0.006- 
inch, type 301, stainless steel, full hard 
temper. The core height and pitch are 
5go inch and the overall sandwich 
height is approximately ™%,4 inch. 

Costs of Spacemetal structures are 
favorable when compared with conven- 
tional material construction and _ pro- 
vide large savings when compared with 
customized fabrication. For comparison 
with conventional construction, factors 
which appear favorable include larger 
panel areas, fewer frames, and stiffen- 
ers, less local stringers, and less weld- 
ing, riveting, fit-up, etc. As an example 
of these specific advantages, a cowl ac- 
cess door which was studied showed a 
weight reduction from 75 pounds to 40 
pounds, or a 35 pound savings, when 
Spacemetal rather than conventional 
material was used. Manufacturing cost 
estimates were reduced to 60 percent of 
the original. A prototype Spacemetal 
sandwich door compared to the original 
construction graphically illustrates the 
difference. 

In another case, a typical missile 
structure indicated a 27 percent weight 
reduction from an original gross weight 
of 2200 pounds. In yet another specific 
ease, a 40 pound saving in airborne 
weight was effected in redesign of shells 
and fins of an air-launched missile. 
Based on SAE Paper No. 99V by J. W. Scheuch, 
North American Aviation, Inc. Complete paper 


available from Society of Automotive Engineers, 
Inc., 485 Lexington Ave., New York 17, N. Y. 
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The Machining of Ultrastrength 
Alloys 


Many ultra-strength alloys are new to 
the industry and only meager machining 
information is available for use in 
setting up production machining opera- 
tions. For the more familiar materials 
such as the martensitic low-alloy steels, 
hot-work die steels and martensitic 
stainless steels, there is a lack of data 
for machining these materials in the 
high-hardness ranges. Hence, a trial 
and error method must be used in the 
production operations which involves 
considerable time and expense. The 
loss of time due to development of the 
production machining process can seri- 
ously disrupt planned schedules for new 
airframes and engines. Because sched- 
ules must be adhered to, production 
manufacturing departments are limited 
as far as process development is con- 
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To prevent corrosion and anchor paint on aluminum 


ask Oakite 


OVER 50 YEARS CLEANING EXPERIENCE + OVER 250 SERVICE MEN + OVER 160 MATERIALS 


Protect aluminum at lowest unit cost 
with CHROMICOAT conversion coatings 


Oakite CHROMICOAT is an economy any way you look at 
it: on the basis of price alone .. . on solution make-up and 
“mileage”...on the way it blocks corrosion and forms 
a perfect. anchor for paint to keep your customers sold 
and satisfied. 

This is a conversion coating you can depend on. Oakite 
ChromiCoat protects for hundreds of hours under the ordeal 
of salt-spray tests... and surpasses MIL-C-5541 specs several 
times over! 

And the Oakite process is simplicity itself. No control 
problem. A thin, golden, uniform coating every time. 

ChromiCoat is just one of a line of more than 30 Oakite 
materials designed especially for aluminum. There are etch 
and non-etch cleaners .. . barrel finishing compounds. . . 
safe paint strippers . . . forming lubricants. 

For more information, ask your local Oakite man or 
write to Oakite Products, Inc., 45B Rector Street, New 
York 6, N. Y. 


it PAYS to ask Oakite 


‘years’ leadership in industrial cleaning 
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Precision socket screw manufacturers since 1913 


Bristol's Muttipie- 
Bristol’s Hex Socket Screws "Spline Socket 


* Made in sizes as small as No. 0 in Alloy Steel and Stainless Steel. Cap screws up to 1's” diameter. 


THE BRISTOL COMPANY 20. conn 
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cerned. As a result, manufacturing of 
the components is done by any available 
method. The manufacturing process, in 
many cases, loses the identity of a pro- 
duction operation and becomes a tool- 
room operation. The need for machina- 
bility information to be used as an aid 
in setting up production processing on 
the high-strength thermal-resistant al- 
loys becomes evident. 

In view of the difficulties being en- 
countered in machining these alloys, the 
Air Force has set up a machinability 
research program to evaluate the ma- 
chining characteristics of the more com- 
monly used high-strength thermal-re- 
sistant materials. 

Based on SAE Paper No. 43R by J. Maranchik, 
Jr., J. V. Gould and P. R. Arat, Metcut Re- 
search Associates Inc. Complete paper available 


from Society of Automotive Engineers, Inc., 
485 Lexington Ave., New York 17, N 
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Forming and Fabrication of 
Yttrium Metal 


Development work in forming and 
fabricating yttrium, a rare metal, by 
General Electric at the Aircraft Nuclear 
Propulsion Dept., has substantially ad- 
vanced its usefulness. A breakthrough 
in processing techniques for yttrium 
fluride has produced a metal of greatly 
improved purity. Yttrium holds prom- 
ise in the atomic power field because , 
of its strength, moderate absorption 
capacity for neutrons, and its benefits 
when added to steel alloys. Work in 
improving the metal was touched off in 
part by inability to successfully cold 
roll it. However, it was found that small 
alloying additions of chromium, alumi- 
num and vanadium increased the cold 
workability of yttrium. 

The following experience is reported 
in working with yttrium: 

1. It is hazardous to machine because 
of its tendency to burst into flame. 
For this reason, chips must be kept 

large and separated 

. In lathe work, dry cutting rather 
than use of lubricants is preferred. 
Tool] steel or carbide tools may be 
used 

3. Milling operations, when lubricant 
is used, require use of high-flash 
point oil. Work temperature should 
be kept below 140 F. Dry cutting 
is preferred 

. Depending on the job, high-speed 
tool steel or carbide-tipped drills 
can be used 

5. For grinding yttrium, either a 

water-soluble oil or a high-flash 
point oil should be used. 

6. Casting of useful shapes is re- 
stricted to vacuum melting 
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Successful forging practice of 
yttrium metal has been limited to 
hot working with specific condi- 
tions dependent on the purity of 
the material 

Hot swaging has been successfully 
carried out in the temperature 
range of 1400 to 1500 F. Cold 
swaging, while successful 
than rolling, often results in severe 
cracking and splitting of the rod 
Hot extrusion has proved the most 
successful method of breaking 
down cast ingots 

Little work has been done in the 
areas of wire drawing, capping 
and spinning 

Annealing has been carried out at 
ANPD, with the most efficient an- 
nealing treatment between 2200 F 
for one hour, or 1800 F for three 
hours 

Yttrium was found to be suscepti- 
ble to cracking when welded, al- 
though cracking 
when filler metal was added dur- 
ing welding. 


more 


less occurred 


Based on a paper presented to ASM Atomic 
Energy Commission Symposium, by . M 
Williams and C. L. Huffine, General Electric 
Co. Complete paper available from American 
Society for Metals, 7301 Euclid Ave., Cleve- 
land 3, Ohio. 
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Limit Switches versus 
Proximity Switches on 
Machine Tools 


As machine tools become increasingly 
automatic and complex, contact-making 
sensing devices such as limit switches 
and proximity switches are used in ever 
greater numbers. ma- 
chines are quite expensive, and exces- 
downtime cannot be tolerated, 
requirements for the sensing devices are 
increasingly difficult to meet. The im- 
portance of obtaining better sensing 


Since today’s 


sive 


devices is borne out by a number of re- 
cent surveys which show that faulty 
input devices, and primarily sensing 
devices, are one of the major causes of 
machine downtime. 

Limit switches the ma- 
jority of sensing elements, but proxim- 
ity switches are being used in 
more and more applications. Limit 
switches have been used on machine 
tools for many years, and like many 
other control devices, have shown tre- 
mendous improvement over the original 
switches used. Although proximity 
switches are relatively new, and have 


represent 


now 
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not been: completely proven, they are 
playing an increasingly important part 
in machine tool control, as well as in 
many other types of automatic control. 
As often the case, there is a great 
deal of argument concerning the rela- 
tive merits of these two devices. The 
attitude of many engineers who insist 
that heavy-duty limit switches are the 
only suitable devices to use is somewhat 
unreasonable, but probably no more so 
than the attitude of other engineers who 
insist that proximity switches should be 
used for all applications. 
switches 


Actually, of course, limit 


and proximity switches both have their 
advantages and disadvantages. When 
properly used and applied, both do an 
outstanding job with a high degree of 
reliability. Machine tool engineers need 
to give careful consideration to the 
relative merits of both devices, includ- 
ing economic factors, and use the type 
best suited for the particular applica- 
tion. 


Based on Paper A-5919 presented at the 23rd 
Annual Machine Tool Electrification Forum, 
sponsored by the Westinghouse Electric Corp., 
by John M. Morgan, Jr., Cincinnati Milling 
Machine Co. Copy of the complete paper avail- 
able from Westinghouse Electric Corp., Box 
2278, Pittsburgh, Pa. 


HAMMOND ELECTROLYTIC GRINDERS 


are doing a job at Beech— 
a leading builder of aircraft 


CHIP BREAKER 


AND OSCILLATING 
CUT CARBIDE 


CUP 
TOOL 


WHEEL GRINDERS 
GRINDING 


COSTS 


greatly reduce diamond wheel consumption. 


Today more and more manufacturers are turning to 


Hammond Electrolytic Carbide Tool Grinders to reduce 


MODEL SCE-6 


their carbide tool grinding costs. Carbide is removed by 
electro-chemical action with the diamonds wiping away 


the products of electro-chemical decomposition. As a result — 


eo d wheel 


ption is reduced 80% to 


90% and green wheel grinding eliminated. 


®@ Grinding is done faster and better with 
less physical effort 


@ Heot fractures are eliminated as the process is cool. 


Many users report their installation paid for itself in a 
matter of months. If you grind many carbide tools, 
you are actually paying for a Hammond Electrolytic 


Grinder, therefore — WHY NOT USE IT? 


OF KALAMAIOO 


1661 DOUGLAS AVE. - 


Write for catalog. 


MODEL CBE-6 


KALAMAZOO, MICH. 
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tech digest 


Evaluation of Ablation 
Materials for High- 
Temperature Application 


Structural materials for high-tem- 
perature environments can be classified 
in three general areas: (1) Insulating 
Materials—which prevent transmission 
of heat, do not melt or vaporize, and 
maintain their structural integrity, (2) 
Heat Sink Materials—which absorb and 


conduct heat at a rapid enough rate so 
as to maintain a temperature below 
critical, and (3) Ablation Materials— 
which absorb a relatively large amount 
of heat so as to decompose, liquify, 
and/or vaporize as a surface phenome- 
non, while the interior of the material 
maintains a subcritical temperature and 
consequent structural integrity. 
Actually, ablation is a mass-transfer 
process involving a coolant action at 
high temperatures. Another mass-trans- 
fer process, transpiration cooling, in- 
volves a foreign material mechanically 
forced to the surface, where in the va- 


LOCATION 


OLERANCES 


(OF -0004" 


with SPEEDGRIP 
expanding locators 


Gain accuracy—Save time— 
Avoid errors in loading or un- 
loading work from fixtures! 
Speedgrip expanding locators are 
guaranteed to repeat fixture loca- 


tion within .0004”. Nationally 
known customers find Speedgrip 
locators indispensable for holding 
required tolerances! Assures eas- 
ier loading and unloading of work. 


No. 0 Speedgrip Locator with 
cam lever actuation. With 
corresponding bushings, this 
locator will accommodate 
bores from 1/2” to 3/4” dia. 


No. 2 Locator with hand knob 
actuation. With expansible 
bushings, this locator can be 
used for bores from 1” to 2” dia. 


This No. 5 locator can be supplied for either wrench or 

draw bar actuation. Has precision ground pilot on under side 
of flange for mounting to fixture. With expansible bushings, 
this locator can accommodate bores ranging in size from 5” 
to 11° dia. Locators, with various means of actuation 

can accommodate bores, ranging from 3/8” to 11”. 


Some Open Territory + Dealer Inquiries Invited 


Write for Bulletin 
No. 27 for full 
description and 
technical details. 


SPEEDGRIP CHUCK 


Division of ERNEST, HOLDEMAN & COLLET, INC. 


Elkhart, Indiana: 
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por form, it acts as a coolant. Ablation 
is much more complex, involving either 
sublimation or combined melting and 
vaporization, as well as decomposition, 
combustion, and chemical reaction be- 
tween components in the boundary 
layer. 


Based on SAE Paper No. 98T by M. A 
Schwartz, W. Bandaruk and G. J. Mills, Aero- 
nutronic Div., Ford Motor Co. Complete paper 
available from Society of Automotive Engineers, 
485 Lexington Ave., New York 17, N. Y 
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Steel—By Slipstick or By 
Slapstick 


I would like to suggest that the engi- 
neer ask himself the following questions 
when he is designing an automotive 
part: 

1. What is the magnitude of the stress 
part will be required to withstand 
in service? 

. Will the stress be fluctuating over a 
wide range and at what speed? 

. Will a heat treatment be required, 
and is the part designed so that it 
can be heat treated in a practical 
manner? Will stress risers be pres- 
ent which will make heat treating 
impractical if not impossible? 

. Will welding be required? 

. How will the part be formed? Is 
the hardness requirement such that 
it can be heat treated before ma- 
chining to minimize distortion? Is 
forging or casting a consideration? 


TO REQUEST COMPLETE PAPERS 
WRITE TO THE ADDRESS AND 
ORGANIZATION INDICATED AT 
THE END OF EACH ABSTRACT 


. Would the safety of the vehicle and 
occupants be jeopardized if the part 
fails? 

. Will corrosion be a problem and 
should a protective coating be speci- 
fied. What are the service conditions 
related to corrosion? 

. Will service be such that favorable 
residual stresses will increase the 
life of the part? Should shot peen- 
ing be considered? 

Listed here are but a few of the 
many questions that the engineer should 
ask himself, but there are many others 
and they lead to this one reminder: the 
material specification for a part is a 
critical phase of design. If any doubt 
exists, consult your metallurgist before 
releasing a component to drafting. 


Based on SAE Paper No. 73T by Robert E. 
Harvie, Chevrolet Motor Div. Complete ,Paper 
available from Society of A 
485 Lexington Ave., New York 17, . Y. 
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tech digest 


What’s Wrong with Machine 
Tool Components 


There is an urgent need for the ven- 
dors of control components to look at 
the size and complexity of today’s ma- 
chine tool control circuitry. In the past, 
machines were controlled by a motor, a 
starter and two push buttons. Today 
some machines utilize hundreds of re- 
lays, dozens of motors and starters and 
a very great number of various other 
electrical and electronic components. 
The trend toward numerical control of 
slide or tool positioning has evolved in 
the past few years from a laboratory 
toy to a competitive product. The con- 
trols that make this type of “automa- 
tion” a reality are becoming increasing- 
ly complex and, unfortunately, larger 
and larger. More seriously, this in- 
creased number of components has 
reduced the over-all reliability of the 
system. 


Based. on Paper A-5920 presented at the 23rd 
Annual Machine Tool Electrification Forum, 
sponsored by the Westinghouse Electric Corp., 
by M. H. Sluis, Pratt & Whitney, Inc. Copy 
of the complete paper available from Westing- 
house Electric Corp., Box 2278, Pittsburgh, Pa 


TO REQUEST COMPLETE PAPERS 
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Structural Foil for Hot Parts 


When designing structures for ele- 
vated temperatures, it is usually neces- 
sary to use high-density materials. In 
most cases, weight is a problem and 
designers must keep the gage of these 
materials to a minimum. As a result, 
more and more structures are being de- 
signed from very thin sheet. 

The most common thin-sheet con- 
struction now in use is the sandwich 
structure, usually made with foil gage 
stabilizing cores oriented normal to and 
brazed to the surface skins. A less com- 
mon but occasionally used core is the 
corrugation type with corrugations spot- 
welded parallel to the skins. Ryan has 
developed a third type of structure, 
“MiniWate,” which combines high 
strength with light weight in a_ho- 
mogenous, heat-resistant unit. 

“MiniWate” consists of a single skin, 
resistance spotwelded to a_ sheet of 
miniature corrugations. This type of 
construction eliminates blind attach- 
ments, thus simplifying both manufac- 
ture and inspection. The spotwelding 
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technique also eliminates the added 
weight of an adhesive or brazing alloy. 
Based on SAE Paper No. 99T, by M. J. Breit- 
enbach and B. Lake, Ryan Aeronautical Co. 
Complete paper available from Society of Auto- 


motive Engineers, Inc., 485 Lexington Ave., 
New York 17, N. Y¥ 
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Automatic Gaging and Sorting 
of Transistor Base Material 


A dice gage automatically gages, 
classifies and sorts germanium and sili- 
con wafers on the basis of thickness. 
The equipment handles over three 
thousand wafers per hour, gaging each 
wafer to an accuracy of + 10 millionths 
of an inch and sorting the wafers into 
thirteen classifications of thickness. The 
normal width of some of these classifi- 
cations is less than 50 millionths. 


The major difficulties in automating 
this gaging and sorting process were 
caused by the miniature size and fragile 
nature of the waters. Typically, a wafer 
may be 40 thousandths of an inch 
square and _ one-and-one-half thou- 
sandths of an inch thick. 

Automatic techniques were developed 
for feeding, positioning, gaging and 
sorting these wafers. Special develop- 
ments for the equipment have included 
rotary and linear feeding devices, meth- 
ods of removing doubles or “piggy- 
back” pairs of wafers, photocell part 
recognition circuits, single-die strippers, 
transfer masks, gaging anvils and dis- 
posal chutes. 

Based on a paper presented at the 14th Annual 
Conference of the ISA, by J. P. Philbin and 
W. B. Finnegan, Airborne Instruments Labora- 
tory Div., Cutler-Hammer Inc. Complete paper 


available from Instrument Society of America, 
313 Sixth Ave., Pittsburgh 22, Pa. 


Since 1865 


This is the 94th consecutive year of MSO leadership in the develop- 
ment of improved grinding methods. 
MSO offers unequalled precision in the most advanced grinding 


machines available anywhere. 


Today, when your grinding problems are more complex than ever 
before, MSO, as always is one step ahead with the solution. 


The MSO line comprises a full range of Plain and Universal Grinders, 


Cap. 7” x 12” to 22” x 138”. 


MODEL FH-200 
HYDRAULIC PRODUCTION 
RINDE 


Capacity 


MODEL GA-2 
HYDRAULIC 
THREAD GRINDER 


FEATURES: 
Compound Swivelling Wheelhead 
Manual and automatic feed to wheelhead 
Fine feed to .00005” 
Manual and automatic table traverse 
Hinged Internal Grinding Attachment 
Patented adjustable MSO spindle bearings 


a) austin industrial corporation 


76-V Momaroneck Avenue 


White Plains, New York 
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Tooling Tips 


No. 3 of a series 


PRODUCTION INCREASED 300% when this 12-station auto- 
matic indexing and tapping fixture was put to work. Vlier 
Spring Plungers allow the operator to load by simply push- 
ing the part into a slot. These simple, spring-loaded tools 
also position the part for the tapping operation. Available 
in four models; fifty sizes. 


PROPER STOCK ALIGNMENT IN PROGRESSIVE DIES becomes 
a simple task with the new Vlier Stock Pusher. Saves pilots. 
Mounts in tapped hole. Accommodates stock as thin as 
.010”; width variations totalling 4,”. Nothing to wear out 
or foul up. 
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Are your tool makers wasting time making com- 
plicated tooling gadgets when a standard, off-the- 
shelf Vlier part could do the job much better? 
Why not examine your present drawings and see 
where these simple, low-cost parts can be used. 
You will be amazed at the savings possible. 


NEW SWIVEL PAD-TORQUE THUMB SCREW combines the 
Vlier Torque Thumb Screw and Swivel Pad Clamp. The 
result is a perfect holding tool—one that applies only the 
right amount of holding pressure without damaging the 
finished surface. Unique ball joint construction of the pad 
permits adjustment to off-angle surfaces. 


NEW 1958 CATALOG NOW AVAILABLE — Eight pages; com- 
pletely revised. Includes information and specifications on 
all new Vlier products, including the Torque Handle, Stock 
Pusher, Leveling Pad. Makes ordering easy. Suggests new 
uses for these proven time-savers. Write for your copy 
today! 


Engineering Corporation 
A subsidiary of Barry Controls, Inc. 
8900 Santa Monica Blvd. * Los Angeles 46, California 
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production-robbing 


Cleco’s 14 Series Right Angle Nutsetter can help perk up your production without 


extra effort from your operators. Here’s how: The Cleco 14 ARA Nutsetter contairis a 


... With a 
Cleco 
automatic 
shutoff 

14 series 
right angle 
nutsetter 


dependable shutoff mechanism which stoy . r motor instantly when preset torque is 


decreasing hazardous, tiring 
KIC 
This high-production nut r is economical, too. A new friction-free clutch permits 

extremely long perio« peratior ith negligible clutch als 
sasily adjusted, no-drift locking dev positively 

specifications 
the Cleco 14 ARA an *n better buy: Rugged, but 
arts easily to a two-way tool double-end spindles available 


nuts by simply revolving the spindle 180 degrees 


Call your Cleco representative and find out for yourself what a Cleco 14 Series 


Right Angle Nutsetter can do for your production output. 


A DIVISION OF REED ROLLER BIT COMPANY 
P. 0. Box 2119 © Houston 1, Texas 


IN CANADA: Cleco Pneumatic Tool Company of Canada, Ltd., 927 Millwood Road, Leaside (Toronto), Ontario 
AIR TOOLS 
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CHART Some unique combinations of 


electrical and physical properties in Anaconda metals 


that may save you money—handle tough jobs better 


Properties shown for 
precipitation-hardened 
condition—Heat-treatable 
alloys 


YIELD 
STRENGTH 
at 50% 
ext. under 
load, psi 


Chromium 

Copper-999 

(Cu 99.05%, Cr 85%, 
Si .10%) 


Leaded 

Nickel 

Copper-831 

(Cu 97.8%, Pb 1.0%, 
Ni 1.0%, P .2%) 


Cunisil-837 
(Cu 97.5%, Ni 1.9% 
Si .6%) 


To give you a basis of comparison, here are properties of 


two standard Anaconda electrical coppers 


ETP Copper—100 
(Cu 99.9+-%) 


Leaded Copper—126 
(Cu 99.0%, Pb 1.0%) 


The values given above are intended as a guide to 
some unusual combinations of electrical and physi- 
cal properties available among Anaconda alloys. If 
any of them gives you an idea for possible solution to 
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COPPER + BRASS + BRONZE « NICKEL 
SILVER MILL PRODUCTS 


PRODUCTS 


Made by The American Brass Company 
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a tough problem or indicates a way to cut costs with- 
out sacrificing quality or performance — see your 
American Brass representative for more details. Or 
send in this coupon today. itis 


The American Brass Co., Waterbury 20, Conn. 
In Canada: Anaconda American Brass Ltd., New Toronto, Ont. 


Please send me more information about the following alloys 
Chromium Copper—999 [] Leaded Nickel Copper-831 
Cunisil—837 ["] Leaded Coppers 

Electrolytic Tough Pitch Copper—100 

Name 

Company 


Street.... 


City ase Zone State 
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PARKER-HANNIFIN FLUID-SYSTEM COMPONENTS 


HANNIFIN 


hydraulic cylinders 


Bronze cartridge giand with *LIPSEAL”“® 
and “WIPERSEAL” can be easily replaced 
without dismantling cylinder. 


Specify straight thread O-ring bosses on your Hannifin high-pressure hydraulic cylinders for 
leak-proof connections at no extra charge. These port connections, together with Hannifin's 
Grip-free rod seals, provide the answer to all your cylinder sealing problems. 


Select either™Step-Seal” piston rings For absolutely leak-proof connections under all operating 
and installation conditions, get Hannifin hydraulic cylinders with 

“clearance flow” is required. S.A.E. straight-thread ports. There’s no extra cost. And 
because a straight-thread fitting is tightened after alignment, 
not aligned by “backing off,” sealing is positive even when 
the cylinder must be mounted in tight quarters. 

Straight-thread ports, plus the removable-replaceable 
cartridge gland that seals Hannifin cylinder rods drip-free, keep 
machines, floor and product free of hydraulic oil. 

Other Hannifin cylinder features include ground and polished 
rods induction-hardened to an extra-deep case, then hard-chrome 
plated and polished again; cylinder walls that are ““Tru-Bored” 
straight and perfectly round before being honed... PLUS 
48-hour shipment in emergencies on standard Hannifin cylinders. 

Your nearest Hannifin sales office or representative is listed 
in the A-Z volume of Thomas’ Register. Call us in when cylinders 
figure in your designs. Or, for cylinder literature, write: 


HANNIFIN COMPANY 


515 South Wolf Road « Des Plaines, Illinois 


% 

Drip-free rods, leak-proof ports... 
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—-PARKER-HANNIFIN FLUID-SYSTEM COMPONENTS 


Now from Pe rker 


BOTH permanent-end 
and re-usable 


hose assemblies 


Parker “Krimp-lok” hose assemblies — supplied in a wide variety of 
fittings-and-hose combinations for any type of service and fluid. 


You may require permanent-end hose assemblies for 
your production AND re-usable fittings with coils of 
hose for quick, trouble-proof replacements in the 
field. With the addition of Parker’s new“Krimp-lok” 
fittings, permanent-end assemblies are now available 
from Parker. They use the same Parker hoses that 
enjoy a wide acceptance when used with Parker 
no-skive “Hoze-lok” fittings in the replacement field. 

A full range of Parker adapters is also available. 

Ask your Parker Hose Distributor, listed in the 
Yellow Pages, for engineering advice and literature on 
“Hoze-lok” re-usable fittings, also Parker hose and 
adapters. Write us in Cleveland regarding your re- 
quirements for Parker “Krimp-lok” Hose Assemblies. 


A few of the wide range of Parker adapters available. 


Pe rker 


FITTINGS AND HOSE 


DIVISION 


17325 Euclid Avenue 


Cleveland 12, Ohio 


—-A DIVISION OF PARKER-HANNIFIN CORPORATION 


ARKER-3 Ww | 
PARKER-401-1/2 x pw 
Parker “Hoze-lok” no-skive hose fittings and Parker hose, the ideal 
si 


for top quality production 


_ stock and steel forgings. 
8. Cylinder is precision-finished brass for 


. Variety of wen can-be in 
m any installation 
requirement. 


with all JIC Cylinders. 


SCHRADER SQUARE-END CYLINDERS 


meet and exceed JIC specs . . . 250 psi air. . . 750 psi hydraulic! 


Here’s compact, versatile straight-line power. Just look 
at the features! 

Use Schrader’s new square-end double-acting cylin- 
ders for holding, positioning, moving work—for push, 
pull or lifting—for automating manual operations. In 
five sizes up to 4-inch bore, and with five interchange- 
able mountings, these “square-ends” are economical 
and versatile. Bolt, leg, flush, side flush or base ... each 
JIC Cylinder will mount all five ways. Suitable for air 


pressures to 250 psi, or hydraulically to 750 psi—avail- 
able cushioned or non-cushioned. 

You get safe, controlled, low-cost power with 
Schrader “square-ends”—another addition to the line 
of famous Schrader quality Air Control Products. 

Large stocks available at nearby Schrader Distribu- 
tor—plus expert help to improve your air control cir- 
cuits. Write for your complete specifications and data 
on these “square-ends.” 


Bolt Mounting Leg Mounting Flush Mounting Side-Flush Mounting 


A. SCHRADER’S SON 
Division of Scovill Manufacturing Co. 
462 Vanderbilt Avenue, Brooklyn 38, N. Y. 


@ division of sc OVILL 


¢ USE READER SERVICE CARD, CIRCLE 119 


QUALITY AIR CONTROL PRODUCTS 
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TAPEKRLOCK PLUG GAGE 
HANDLES and BLANKS 


(Made to American Gage Design Standards) 


Here's the latest modern, quick, and most inexpensive 
way to make top quality plug gages. 

It's as easy as one, two, three. One: select already 
hardened Tool Steel Gage Blank closest to your fin- 
ished dimension. Two: select corresponding Gage 
Handle. Three: grind and lap to tolerance. It's as 
simple as that. Each part is absolutely guaranteed to 
meet the most rigid American Gage Design Standards. 


WRITE TODAY FOR FREE PRICE CATALOG 


Huron MACHINE PRODUCTS INC 


HOME OFFICE EAST COAST BRANCH WEST COAST BRANCH 


P. O. BOX 2274 P.O. BOX 208 P.O. BOX 25 
MEARBORN, MICHIGAN WEST HARTFORD, CONN. BURBANK, CALIFORNIA 
LOgen 5-0400 3-762! Victoria 9-5013 
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by Dayton Rogers 
FOR ALL PUNCH PRESSES 


to assure accurate working pressure on all dies 


e Single installations 
from 1 ton to multiple 
installations of unlim- 
ited capacity, stand- 
ard or designed on 
the job. 


e Best possible delivery. 


e Quotations on request. 


CATALOG F-44-A 11 Ton Full Universal Pneumatic Die Cushion 


lied on Inclinable Press 


MINNEAPOLIS 7R, MINNESOTA 
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ALUMINUM CAST IRON 


CTING HAND KNOBS 


JIG AND FIXTURE 
COMPONENTS 


LATCH BOLTS 

CAST IRON HAND KNOBS 

ALUMINUM HAND KNOBS 

QUARTER TURN SCREWS 

SHOULDER SCREWS 

iG FEET (3 TYPES) 

SPHERICAL WASHERS 

FIXTURE KEYS 

KNURLED HEAD SCREWS 

TOGGLE SHOE CLAMPS & 
V-PADS 


HOLD DOWN AND 
CLAMPING TOOLS 


T-NUT & STUD SETS 

STEP BLOCK & CLAMP SETS 
FLANGED NUTS 

CUT THREAD STUDS 

TEE NUTS 

COUPLING NUTS 


CATALOG INSERT 
NEW 16 PAGE CATALOG 
CATALOG INCLUDES TRACING TEMPLATES 

ADJUSTABLE STEP BLOCKS 
STRAP CLAMPS (PLAIN & 


FREE! write topay 


122 HOLLIER AVE., DAYTON 3, OHIO 
USE READER SERVICE CARD, CIRCLE 122 


WHEN THE BEST FINISH 
IS ALL THAT WILL DO... 


USE LEMPCo’s 


iT’ IN THE 


DESIGN! 


Chromed high-speed steel 
blades cut the dual-spiral 
way, in split or solid bushings 
or in holes with oil grooves 
or keyways. Even when 
expanded up to .080”’ the 
blades remain parallel over 
their full cutting area. Lempco 
reamer types for machine 

or hand use, for shallow or 
deep work, for long multiple 
alignment jobs. Specials 

to your needs. 


WRITE TODAY FOR 
CATALOG & PRICES! 


INDUSTRIAL, INC. 


Bedford, Ohio 
MOntrose 2-2400 


MACHINE & TOOL DIVISION 
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HOW BarnespriL PRODUCTION 
SAVE MONEY THROUGH FLEXIBI 


ORIGINAL 
7-STATION 
PRODUCTION 
UNIT 
MACHINED THIS 
MOTOR BLOCK 


BarnesdriL units regroup easily . . . economically, This obsolete” unit will go right on producing! That’s 
A leading automobile manufacturer, for instance, is reduc- because BarnesdriL unit and slide assemblies are separate. 


ing the costs of tooling for a new transmission case by using Base and column sections are separate, too, for widest 


BarnesdriL units from an obsolete motor block line built possible flexibility. Units have inserted hardened and ground 
to the “Building Block” principle. ‘Before and after” parts steel ways, with saddle type construction to reduce height 
are illustrated. of auxiliary heads. 


By simply replacing the pot” this unit can be adapted 
to major styling changes. All “pot type” heads are used on 
this line. Pallets used to hold the work fixtures also can be station machine, Gross production rate is one case every 
re-used when the machine is rebuilt. Since pallets rise very 36 seconds. For easy maintenance, hydraulic cylinders on 
little from the rest pad for indexing, they automatically BarnesdriL units can be removed by loosening 4 bolts and 
sweep chips into the flume. uncoupling the tie rod, 


This duplex milling head is combined with drilling, tap- 
ping, reaming, boring, and facing units on the new 35 


Get the complete story in cost-cutting Barnesdril Production Units... write for catalog 150-D Today! 


Honing Machines / Production Units / Filtration Units / Drilling Machines 


BARNES DRILL CO. 


870 Chestnut Street e Rockford, Illinois 
DETROIT OFFICE — 13121 Puritan Avenue 
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Dimensional gaging by electronic instruments 
is generally conceded to be the fastest, most ac- 
curate and versatile means available. 


The superiority of electronic dimensional gages 
made by The Cleveland Instrument Company has 
been proven in the laboratory and in production. 


Cleveland Instruments combine: 
Accuracy with ruggedness 
Millionths accuracy with wide range 
Flexibility, reliability and low cost 


The preferred and master gages in the majority 
of industrial and Government gage laboratories, 
The Cleveland Instrument Company leads the field 
in the sale of electronic dimension gages. 


Cleveland gages offer more in the fol- 
lowing fields: 


DIMENSION 
Electronic Indicators 
Production Comparators 
Gage Block Calibrators 


SURFACE MEASUREMENT 
Roughness 
Profile 


RELATIONSHIP 
Roundness 
Concentricity 
Squareness 
Parallelism 


Cleveland 31, 


SURFACE ROUGHNESS 
KEAUER SEKVICE CAKD, CikCLe 126 


GROTNES EXPANDERS 


CUTTING TOOLS 
AND HOLDERS... 


made for heavy cuts” 


: a You can cut faster, finer, longer 
 —and for less, with Ceroc cutting 
tools made from purest alumina. 
Outperform carbides from two to 
four times depending on mate- is Cylinder before expand- 
rial. For truly dramatic demon- ing, 15" dia., 16” long. 
stration of superiority, contact- mild steel, .050' 


thick. After expanding, 
of flanges, 19", 

GULTON INDUSTRIES, 12", 

INC., ‘‘Ceroc” Dept., 

Metuchen, New Jersey 


SEE A GROTNES EXPANDER IN OPERATION 
ASTE TOOL SHOW BOOTH NO. 1242 


Check bores for size, out-of- THIS HIGH PRECISION 
round and taper in any spot INSTRUMENT AN 
and to any depth within range 

of instrument to on absolutely INEXPENSIVE, 


Grotnes Expanders, with low 

cost tooling, close tolerances, 

reliable accuracy o CCURATE A arts ranging rom 4” to , in 

1 inch to 15 feet in 
COMPARATOR height. Write for details. 


ADJUSTMENT LIMIT HANDS 


Smoll Bore Gages 
RANGE 060° TO 160" Price $126.00 
Complete in Herdwood Corse 
a1 RANGE 160° TO 280" PRICE $110.00 
Complete in Herdwood Case 
OTHER SIZES UP TO 10 


GUARANTEED 
— 


F NOT AVAILABLE AT 
HOUSE - WRITE ® FOLD WEADQUARTERS FOR 
MEASURING HEADS ARE 


MAROCHROME PLATED MEASURING 
FOR MAXIMUM WEAR 


274 TE LAFAYETTE ST. © MEW Y 
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MACHINE 
5454 N. WOLCOTT 
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GAGE CALIBRATION 
aa 
ROUNDNESS 
oct 
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tool quickly for long or short runs! 


LIFT SWING DRILLING FIXTURES 


“Swing Away” features give you... 
= Faster Tooling-Up 
= Faster and Easier Drilling Operations 


mu Choice of Single or Double Top Plates 
INTERCHANGEABLE TOP PLATE ENGINEERING DATA 


Top Plate Dimensions 


Top Plate Sizes 


Top Plate Top Plate 

Style Number 
| 2201 
4 2204 
l 3201 
4 3204 
] 4201 6 
4 4204 
l 5301 
4 5304 


6 


owes 


3 
4 3 
Me % 
1 


Larger sizes and other style single top plates available. 


Style 1 Single Style 4 Double 


IMPORTANT: When ordering Complete Assembled Lift Swings, 
specify first 3 digits of Base Number and 1 or 4 to indicate the 
style of Top Plate desired. EXAMPLE: LS-3221 3220 Base with 

FIXTURE BASE ENGINEERING DATA 3201 (Style 1) Top Plate. 


Fixture Base Dimensions 


Fixture Base Sizes 


Lift Swing c c 
Base Number Shut suggested Open 
max. clamp 
2220 
3220 
4220 


2M 3% 1% 

3 

5330 4 
5 

6 


% 4% 2% 
% 5 2% 
l 6% 6% 3% 
6% 6% 3% 
8 1 6% 6% 3% 


5340 
5350 


3 


Larger sizes available. For tooling suggestions and complete en- 
Top View 
gineering data write for Catalog LS-58. 
(Top Plate Removed) Front View Side View 


mB ACCURATE BUSHING COMPANY 


443 NORTH AVE., GARWOOD, N. J. 
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Recommended 
for tapping... 


Copper Brass lead 
Aluminum Zine 
Steel Magnesium 
Die Castings 
Leaded Steel 
Stainless Steel 
— other ductile metals 


Tapping operation 
is the same 


Conventional methods and equip- 
ment are used, except for change 
to larger tap drill sizes. 


® Gtorm is a registered trademark 
of Hy-Pro Tool Company. 


© is registered trademark 
of Besly-Welles Corporation. 


NOW — from HY-PRO you can get the newest in tap 
design — C6-torm flutcless taps that are 
setting cost-reduction records on many jobs that were 
formerly “tap-killers’ 


HY-PRO G-form taps cold-form threads 
in through or blind holes, with these advantages... 


No Chips to clog and cause tap breakage — no chip 
removal problems * Permit Faster Tapping Speed 
and boost production from automatic equipment 
Provide Accurate Control of hole size — cannot be 
forced into lead error * Eliminate Blind Hole Tapping 
Problems — no chips to jam at bottom * Form 
Stronger Threads with better holding power + Taps 
Are Stronger without flutes, especially in smaller sizes 
Taps Last Longer and maintain accurate size tolerance 
More Holes Per Tap — up to 40 times greater tap life. 


Try HY-PRO G-torm X#mress taps on your tough- 
est tapping operations. For complete application 
information, call your HY-PRO Distributor or write: 
HY-PRO Tool Company, Dept. C, New Bedford, 
Mass. 


Tap for less with C6-form® XPaess® 


For the complete line of HY-PRO 
standard taps from stock, call 
your local HY-PRO Distributor. 


PRO HY-PRO TOOL COMPANY 


NEW BEDFORD, MASS., U. S.A. 
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For the 12 Best Wire Brush Applications of the Month 
the Anderson Corp. will award: 


Ist prize $100.00 
2nd prize 50.00 
10 3rd prizes 10.00 ea. 


Write on your company letterhead describing any unusual 
or effective uses of wire brushes in your plant, and you 
will be eligible for one of the 12 cash awards. Letters 
must be postmarked not later than January 31, 1960, 
and all will become the property of the Anderson Corp. 
Winners will be notified by Western Union on February 
20, 1960. Lists of winners will be provided upon receipt 
of stamped, self-addressed envelope after that date. 


ANDERSON CORPORATION. 
1039 Southbridge Street 
Worcester 10, Mass. 
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40-TON DOUBLE CRANK 0.8.1. 


WITH NEW 

ELECTRICALLY 

CONTROLLED 
AIR CLUTCH 


Plug-in” foot and 
hand controls. 


@ Single stroke, continu- 

ous and jog selector. 
@ Low air consumption. 
@ Large die area. 


@ Roller bearing 
flywheel. 


@ Bronze main and 
crank bearings. 


Mfrs. of Rousselle Presses 
2310 WEST 78th STREET © CHICAGO 20, ILLINOIS 
ROUSSELLE PRESSES ARE SOLD EXCLUSIVELY 


THROUGH LEADING MACHINERY DEALERS 
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No. 4B 
ROUSSELLE PRESS 


CHOICE OF 30 
SIZES AND TYPES 
IN S TO 40-TON 
PRESSES 


ZIEGLER FLOATING TOOL HOLDERS 
INCREASE TAPPING AND REAMING PRODUCTION 


FAST SET-UPS—Automatically compensates for mis- 
alignment up to 1/16” on dia. between machine 
spindle and work. 


Free-Floating, Easy-To-Use Ziegler Tool Holders per- 
mit machine operators to maintain production with- 
out scrappage due to alignment inaccuracies, elimi- 
nate bell-mouthed and oversize holes and keep job 
set-up costs to barest minimum. 


PROMPT DELIVERY 


Hold positive hole 
location tolerances 


SIZES and types to fit all machines used for 
tapping and reaming. 


W.M. ZIEGLER TOOL C0. 


ROLLER DRIVE FLOATING TOOL HOLDERS 13570 Auburn 
Detroit 23, Michigan 
USE READER SERVICE CARD, CIRCLE 135 


|| Sewcrance ELECTRODE 


DRESSING CUTTERS 


Used by many to re-condition 
Electrodes without removing 
COUNTERSINKS 


from machines — 


Down-time is Slashed! 


Production is Increased! 


BALL SEAT 
REAMERS 


Designed to fit most all popular 


Electrode Dresser power tools 


Special shapes quickly made up 


INVESTIGATE! 


it may pay you much! 


CARBIDE 
END MILLS 


ASK FOR 
MORE INFORMATION TODAY! 


INSIDE OUTSIDE 
DEBURRING DEBURRING 
CUTTERS CUTTERS 


Ss 


TUBE END 
DEBURRING 
CUTTERS 


CARBIDE 
HAND FILES 


HAND Cc 
CUTTERS 


SPECIAL 
CUTTERS 


DRILL 
COUNTERSINKS 


Severance REGRINDING 


Severance root inoustries inc.) 


728 lowa Avenue, 
SAGINAW, MICHIGAN 


i 
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At last...a simplified way to 


with precise 


““BETWEEN-PINS” 


measurement to a 
fraction of .0001” 


COMTORPLUG with interchangeable expanding plugs 
to gage simple or special holes from Ye” to 10” dia. 


Insert into your spline or internal 
gear the unique expansion plug 
equipped with gaging wires... let 
it expand to firm contact . . . and 
you see the exact between-pins size 
shown in large graduations easily 
readable to a fractional tenth. For 
simple as well as special holes, 
Comtorplug’s “automatic-accuracy” 
gaging has won a place in the pro- 
duction control set-ups of hundreds 
of fast-moving programs. See why 
—request 8-page illustrated bulletin. 


COMTOR CO. 
69 Farwell Street, Waltham 54, Massachusetts 


REQUEST BULLETIN 50 > 
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NOMINAL ANALYSIS 
Carbon... 40 Chromium 
Silicon. . . 1.00 Molybdenum 
Manganese Vanadium 


plus Alloy Sulphides 


MECHANICAL PROPERTIES 
Furnished Hardness RC 42-46 


Tensile Strength 180,000-220,000 psi 


Yield Strength 
(0.2% offset) 160,000-200,000 psi 


Reduction of Area 40-50% 
Elongation, 2” 10-15% 


Coefficient of Expansion 
80-1000°F . 7.0 x 107° inches inch°F 


Machine 


Put work! 


i 
Yau’ 


VISCOUNT 44 


High Strength Stee/ 


No Further Heat Treatment Necessary ! 


Here’s the high strength steel that cuts engi- 
neering and maintenance problems to the bone 
on maintenance and machine tool applications. 
Unexcelled strength, good toughness and in- 
creased wear resistance — these are the advan- 
tages of VISCOUNT 44, even when exposed to 
temperatures up to 1000°F. 


More important, risk of size change and 
distortion of critically-engineered parts during 
heat treatment is completely eliminated. VIS- 
COUNT 44 is furnished prehardened at Rock- 
well C 42-46 . . . it’s practical to machine... 
easy to work! 


Have a high strength steel 
problem? Call a Latrobe 
sales engineer today! Or, 
send for VISCOUNT 44 
literature. 


TYPICAL APPLICATIONS 


Spindies + Shafts + 


Brake Dies + Forming Rolis + Tie Rods 


Arbors + Axles + Bolts + Structurals * Cams 


LATROBE Metalmasters / 


LATROBE STEEL COMPANY 


LATROBE, PENNSYLVANIA 


BRANCH OFFICES and WAREHOUSES: 


BOSTON BUFFALO CHICAGO CLEVELAND DAYTON e¢ DETROIT 
HARTFORD LOS ANGELES MIAMI MILWAUKEE NEW YORK 
PHILADELPHIA ¢ PITTSBURGH ¢ SAN LEANDRO e TOLEDO 
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IKON OPTIC 


Model Il Portable Bench Unit 


Whatever your inspection needs — whatever your budget 
considerations — there’s a Nikon Optical Comparator to 
meet the demands of both. For Nikon has successfully ful- 
filled the two most pressing requirements in industry — 
outstanding performance at moderate cost. 


Whichever of these three models you select, you will dis- 
cover the same demonstrable qualities in each: bright 
screen illumination, sharp edge-to-edge definition, ease and 
speed of operation, and an almost unlimited versatility. 
You will be especially impressed with the high accuracy of 
performance, the simplicity of mechanical design, and the 
ruggedness of construction. 


Nikon comparators may be used for surface as well as 
contour inspections — simultaneously, if desired. The in- 
herent versatility of the Nikon is.even further extended by 
the availability of a wide assortment of accessories for 
general and special applications: lenses covering a wide 
range of magnifications — 8 different stages — goniometers 
— fixtures —charts—vernier protractor screens —and photo- 
recording equipment. 


NIKON INCORPORATED 


TORY’ 


Model Ill Floor Unit 


3 models for accurate inspection 
of precision parts 
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COMPARATORS 


Model VI Bench Unit 


NIKON Model II Portable Bench Unit — 

Ready portability is one of its major advantages. It can be 
easily carried from one part of the plant to another for 
accurate on-the-spot inspections and measurements — with 
minimum loss of down time. Equipped with 3-lens turret. 


NIKON Model VI Bench Unit — 


Offers many advanced features: hand-wheel control for 
fine focusing, built-in illuminator for surface inspection, 
built-in blower system, bayonet mount for rapid lens inter- 
changeability. Also available with bayonet, 3-lens turret. 


NIKON Model III Floor Unit — 

A rugged unit of extreme efficiency and accuracy — com- 
pletely self-contained in cast aluminum housing. Fine move- 
ment focusing system employs lead-screw drive with scraped 
ways and adjustable gibs. Equipped with 3-lens turret. 


For illustrated catalog, complete specifications and prices 
of all units and accessories, write to: Dept. TE-1. 


111 Fifth Avenue, New York 3, N. Y. 
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THERE’S A 
DANLY 

SUPPLIER 
NEAR YOU 


SEATTLE 


ST. PAUL 
LA CROSSE 
MILWAUKEE 
CHICAGO 
DES MOINES 
OMAHA 


CLEVELAND 


DAYTON 
KANSAS CITY ST. LOUIS 
NASHVILLE 


LOS ANGELES MEMPHIS - ATLANTA 


CALIFORNIA, Los Angeles 54 
Ducommun Metals & Supply Co. 
4890 South Alameda 
FLORIDA, Tampa 5 

Ellis-Erwin Supply Co., Inc. 

120 N. 20th St. 

P. O. Box 1465 

GEORGIA, Atlanta 

Bolden Die Supply Company 
1171 Lee St., S. W. 


ILLINOIS, Chicago 50 


Danly Machine Specialties, Inc. 


2100 S. Laramie Avenue 
IOWA, Des Moines 2 

Johnson Tool & Supply, Inc. 
1537 Second Ave. 

P. O. Box 368 
MASSACHUSETTS, Boston 15 
Chandler & Farquhar Company 
900 Commonwealth Ave. 
MICHIGAN, Detroit 16 

Danly Machine Specialties, Inc. 
1549 Temple Avenue 


DALLAS 


MICHIGAN, Grand Rapids 
Danly Machine Specialties, Inc. 
113 Michigan Street, N. W. 
MINNESOTA, St. Paul 

W.H. Schulz Co., Inc. 

2438 Franklin Ave. 
MISSOURI, Kansas City 

Steel Sales & Equipment Co. 
1013 Truman Road 
MISSOURI, St. Louis 
Colcord-Wright Machinery & Supply 
6115 Eveline Ave. 

NEBRASKA, Omaha 

Fuchs Machinery & Supply Co. 
2401 N. Eleventh St. 

NEW YORK, Long Island City 12 
Danly Machine Specialties, Inc. 
47-28 37th Street 

NEW YORK, Rochester 6 
Danly Machine Specialties, Inc. 
33 Rutter Street 

OHIO, Cleveland 30 

Danly Machine Specialties, Inc. 
11400 Brookpark Road 


For fast service on a full line of highest quality diemakers’ supplies, call on Danly. A check of 
the following list will show there’s a supplier located conveniently close by: 


OHIO, Dayton 7 

Danly Machine Specialties, Inc. 
3196 Delphos Avenue 
PENNSYLVANIA, Philadelphia 40 
Danly Machine Specialties, Inc. 
511 W. Courtland Street 
TENNESSEE, Memphis 

J. E. Dilworth Company 

730 South Third Street 
TENNESSEE, Nashville 7 
Cumberland Die Supply Co., Inc. 
1000 Mile End Ave. 

TEXAS, Dallas 

Briggs-Weaver Machinery Co. 
5000 Hines Bivd. 
WASHINGTON, Seattle 4 
Hallidie Machinery Co., Inc. 
210 Hudson St. 

WISCONSIN, LaCrosse 
Randall-Graw Co., Inc. 

1007 Monitor St. 
WISCONSIN, Milwaukee 2 
Danly Machine Specialties, Inc. 
807 S. 14th Street 


DANLY MACHINE SPECIALTIES, INC., 2100 S. LARAMIE AVE., CHICAGO 50, ILLINOIS 
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Whal 


WHAT?... An entirely new con- 
cept in socket set secrews—capable 
of delivering the highest degree 
of holding power ever attained... 
is now available! The new P-K* 
W-POINT provides 30°, more 
back-out torque . . . 50°, more 
resistance to vibration ... 50° 
more resistance to rotary slippage! 


U.S. Patent 2,907,245 


by 


Perhaps your engineering depart- 
ment would like to test the new 
W-POINT. Ask your P-K Indus- 
trial Distributor for complete in- 
formation and samples, today, or 
write to P-K direct for technical 
bulletin No. 1106. 


220 


Wee? ... 
Because or- ® 

dinary cup point set screws fail 
to meet today’s exacting appli- 
cation requirements, and the in- 
creasing demand for component 
reliability. Because of the pivot 
point built into the cup, the 
W-POINT tracks cleanly and 
uniformly. Its impression upon 
the work is even in depth and 
shape at all points on the cir- 
cumference, producing intimate 
frictional contact on both flanks 
of the cup. The new P-K 
W-POINT reduces ‘‘wobble”’ 
caused by the required tolerance 
clearances between screw 
threads and the tapped hole— 
minimizes the “tipping’’ effect 
of key tightening—contributes 
increased contact areas for 
stronger, more dependable hold- 
ing power than ever before 
possible. 


the new 
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UCH 


HOW MUCH?... Not one 
penny more than conven- 
tional set screws. You get all 
the advantages of this revo- 
lutionary improvement in 
socket set screws—at no in- 
crease in price! 


PARKER-KALON, a division of 
General American Transportation 
Corporation. Clifton, New Jersey. 
Offices and Warehouses in Chicago 
and Los Angeles. 
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Accurate 
threads! 


Longer 
tool life! 


STANDARD TAPS 


Maintain Accuracy to produce Correct 3 
Class of Fit because: | STANDARD'S 


: Authorized Distributors 
Flutes are Automatically Index Ground 79 Stock-ready for immediate 


insuring Uniform Flute Spacing, Flute FAMILY OF STANDARD 


Contours and Chamfers. QUALITY cuTTING Tools, 


STANDARD’S Surface treatments have 
been developed to increase tool life when 
tapping highly abrasive materials. 

Take advantage of STANDARD'S 
STANDARD Furnishes Taps specifically yy sexperience and know-how in metal- 

3 lurgy and engineering for your 
metal cutting problems. 
aluminum, stainless, and other applications. 3 Call the STANDARD Distributor 


in your area. 


designed for use in cast iron, zinc, plastics, 
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“TITANTORKER” 
controlled 


TORQUE DRIVER ie approximately 50% 


“TrranTorker” makes controlled ON THE COST OF POSITIVE RAKE CARBIDE INSERTS, YET 


GET THE ADVANTAGES OF POSITIVE RAKE ANGLE CUTTING. 
When desired torque is reached an Allied Tool Products will convert negative rake 
audible signal is given as the internal " angles to the more effective positive rake angles by 
driving balls are forced out of their merely grinding-in positive rake chipbreakers into 
coches und negative rake throwaway carbide inserts. 

EASY ADJUSTMENT—For increased 
or decreased torque, “TirTANTORKER” 10° 
can be simply adjusted with an Allen 


.010 LAND 
wrench. 
“TITANTORKER” can be used with any motive power ex- T “9 a 
cept impact wrenches, Is ideal for most controlled power 5° EFFECTIVE T SAME CHIPBREAKERS 
torque probems due to ease of adjustment and main- POSITIVE GROUND ON TOP 
tenance. RAKE AND BOTTOM OF INSERT 
Available in 4 sizes in maximum torques from 75” Ib. to ALLIED-GROUND INSERTS GIVE YOU THESE ADVANTAGES: 
225’ lb., with Female Adapters in driving head and Male @ Positive rake chipbreakers are @ Same toolholder will accom- 
Adapters on torque base ground on both sides of nega- modate negative and positive 
r tive rake carbide inserts, there- rake ground inserts. 

Write ¢. i i fore utilizing all six cutting  ¢ Positive chip control—elimi- 

rite for details and prices edges of triangular inserts . . . nates need for easily lost chip- 
: eight edges of square inserts. breaker plates. 
reducers Of Approximately 50° savings Reduces cutting pressures, 

Stud tivers nd Pullers — over positive rake carbide in- horsepower and chatter — in- 


serts. creases tool life. 
T ITA N TO '@) & Oo. Write today for complete facts on how Allied 


can save you carbide insert dollars. 
44 MAIN ST., FAIRVIEW (ERIE COUNTY), PA. ALLIED TOOL PRODUCTS, INC. © 2105 W. Auer Ave., Milwaukee, Wis. 
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STAINLESS STEEL HARDENED THROUGHOUT 
FULLY LUSTRO-CHROME SCALE AND VERNIER 


For Outside, Inside and Depth 
6-1/4" Measuring Capacity CERROTECHNICS 
Reading Lower Scale .001" 


Reading Upper Scale — .001" . 
Lower and Upper Vernier expedites 


many time-consuming industrial tasks 


New flush type Vernier . ra easy recalibration CERROTECHNICS encompasses various methods of em 
eliminates reading parallax ey» and adjustment ploying CERRO* ALLOYS (bismuth e lead e tin e cad 
Double length vernier for tii mium) to shortcut many laborious industrial operations. 
more accurate and faster readings These procedures can save valuable time and lower costs in: 
Fine Cam-lock adjustment for , @ Anchoring stationary machine parts 
easy setting at close limits : : : 

Bending thin-walled tubing 
Overall length 8-1/8 
Electroforming molds 
furnished in Holding permanen 
Cat. No. 193 clear unbreakable polyethylene case 


Making chuck jaws—molds for plastics 
For Complete Information request our 96 Page Catalog — Reclaiming cracked dies 
Contact any of our 4 “Coast to Coast" Locations or your : : 


Reproducing master patterns 


And 55 other jobs you can do better, in minutes instead of 
hours, using CERROTECHNICS. 


PRECISION MEASURING TOOLS AND INSTRUMENTS Find out how low-temperature-melting CERRO 
WAREHOUSE STOCK, SHOWROOMS & SALES OFFICES AT {Coe P) ALLOYS can help you . . . send for our new 
® 


“HOW TO” booklet, No. J4, which ill 
NEW YORK: 200 Lafayette Street, New York 12, N. Y. lists all 63 useful ont cub-taeins sapien - 
ST. JAMES: St. James, Minnesota 


LOS ANGELES: 3337 West Olympic Bivd., Los Angeles 19, Cal. *T. M. Cerro de Pasco Corporation. 
CHICAGO: 5045 W. Harrison, Chicago 44, Ill. CERRO DE PASCO SALES CORPORATION 


When writing to any of the above locations, refer te DEPT F-1 Room 1503, 300 Park Avenue, New York 22, N. Y. 
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know it’s a 


SIMONDS 


HACKSAW BLADE 


... that’s all! 


Performance speaks for itself. And if you think 


there’s no difference in hacksaw blades, try this: 


TEST 1 BOX OF 10 SIMONDS “RED END” BLADES 
AGAINST ANY 10 OTHERS 


Then you'll know you’re getting more for 

your hacksaw dollar than you ever got before. 
And then you'll see why so many other hacksaw 
users Simonds and Save!”’ 


Simonds Power Blades come in All-Hard 
and Shatterproof types in all standard lengths, 
thicknesses and tooth spacings. . . a “right” blade 
for every job! Three types of Hand Blades are also 
furnished in all standard specifications for 

best results at lowest cost. 


SIMONDS 


‘SAW AND STEEL CO. 


“FITCHBURG, MASS. 


Factory Branches in Boston, Chicago, Shreveport, Lo., San Francisco 
and Portland, Oregon 
Canadian Factory in Montreal, Que., Simonds Divisions: Simonds Steel Mill, 
Lockport, N. Y., Heller Tool Co., Newcomerstown, Ohio 
Simonds Abrasive Co., Phila., Pa., and Arvida, Que., Canada 


For Fast Service 


from 
Complete Stocks < 
Call your 


Industrial Supply 
DISTRIBUTOR 
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Bek 


Does the job of Solid Carbide 
and MEYCO 


LESS! 


| There in a nut shell is the 
story of MEyco carbide in- 

| serted drill jig bushings! 

A Does everything a solid car- 
bide bushing will do at less 


PATENTED 


1. Tungsten carbide rings at the points of COSt: lasts almost as long; 
wear; 2. Steel rings protect drills and 
carbide; 3. Special hardened alloy steel 
body 


increases life of drills and 
jigs; greater accuracy— 
longer; saves man-hours and machine down-time! All this 
spells high production at a lower cost. For over a decade, 
carbide inserted drill jig bushings have been saving money 
on long production runs for cost conscious customers. 


Write for new Bushing Catalog No. 42 


STEEL BLUE _ 

Popular package is 
8-oz. can fitted with 
Bakelite cap holding 

soft-hair brush for ap- & 
plying right at bench: 
metal surface ready for = 
layout in a few minutes. 3 
¥\ The dark blue background 
> makes the scribed lines 
show up in sharp relief, 
prevents metal glare. In- 
creases efficiency and 
accuracy. = 


Write for sample 
on company letterhead 


THE DYKEM COMPANY = 
'2303D North 11th St. St. Lovis 6, Mo. = 


making Dies and |“ 
Templates 


W.F.MEYERS CO., inc. 
anil BEDFORD, INDIANA 
A famous name in 
precision tools since 1888 


USE READER SERVICE CARD, CIRCLE 146 


or Rectangular 


Oblong not 
restricted 
to 2:1 ratio 


Items shown here are stock. Usual 
shipment within 48 hours of order receipt. 


Specials made to your specifications. 
Send to Dept. E for catalog. 


ING PUNCH & Di 
N C 0 R P 0 R A T 


Jamestown, New York 
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DESIGNERS 


for COMPARATIVE AND 
ULTIMATE STRENGTH 
TESTS, ETC 


INSPECTION 


of PARTS AND 
ASSEMBLIES, ETC 


LABORATORY 
TESTING Torque Testing 


of SCREWS FIXTURE 


A universal fixture with 1000 
uses. Holds driver in accurate 
alignment; in instrument bear- 
ings. Provides rapid engage- 
ment with test sample...torque 
is applied and measured with 
Sturtevant Torque Wrench. 
Model TTF'4 Capacity 0-200 in. tbs. 
Model TTF'/2 Capacity 0-150 ft. Ibs. 


Write for Bulletin TF 


DRIVING BITS 
HAIR SPRINGS, ETC 


PRODUCTION 
QUALITY 
CONTROL 


for DELICATE OPERA 
TIONS, ASSEMBLY OF 
FRAGILE MECHANISMS 
OR INSTRUMENTS, FOR 
FASTENERS IN PLASTICS 
AND UGHT METALS. 
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MARVECO LIVE CENTERS 
The WHOLE 

HEAD turns on 

Double Row Ball 

Bearings for Radial 

Load and Tapered 

Roller Bearings for 

Thrust Load. 


MARVEL TOOL & MACHINE CO. 
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BUTTERFIELD 


100% 
‘INSPECTED 
Touma. 


* 


> 


BUTTERFIELD 


A PRODUCT OF SKILL 


the complete line Butterfield hand taps 
are top performing and long lasting, like the rest of 
the complete line: spiral point taps, drills, reamers, 
dies, counterbores, cutters, end mills, hobs and 
carbide tools. Phone for quick deliveries or technical 
aid. Warehouses in Chicago, Detroit, Fort Worth, Los 
Angeles, New York and San Francisco. Call your 
Butterfield Distributor. 


BUTTERFIELD 


DIVISION, Union Twist Drill Company, Derby Line, Vt. 


January 1960 USE READER SERVICE CARD, CIRCLE 151 


bese | 
3 
ante ~< 
4 
a 
% \ 
q 
\ 
225 


—CARL 
ZEISS 


NEW Vertical Metroscope 


(BASED ON ABBE’S COMPARATOR PRINCIPLE) 


ik Precision Thickness Meter 


A new mechanical-optical measuring instrument in 
a form best suited to modern technical requirements. 
Measurements can be made on the external dimen- 
sions of parts with parallel surfaces, cylindrical parts, 
balls or pieces with spherical surfaces, and threads 
(pitch diameter by the 3-wire method). 


Operator is seated, and his hands do not touch the 
instrument while measuring—thus it is not subjected 
to body heat which might affect precise measurements. 


Raising or lowering of the measuring spindle and 
adjustment of reading devices is done by motor drives 
which are actuated by levers on the right-hand side of 
the base. Spindle has a 4” glass scale, the image of 
which is projected into a 134 x 314” window at a 
magnification of 46x. Easy visibility permits fatigue- 
free measuring over long periods. 

The instrument has a heavy cast base with column 
for the Abbe measuring unit. Measuring table is 
6'%6 x 51%” and has two working surfaces. One side 
is grooved for general measuring while the other side 
has three ribs for gauge-block measurements. Auxili- 
ary tables may be screwed onto the groove side for 
measuring balls, sheet metal, foil, turned parts with 
shoulders, etc., and for thread measurements. 


Height of measuring unit is adjustable and while in 
its upper position affords a total working range of 8”. 


Write for booklet 


Made in West Germany 


COMPLETE 


485 FIFTH AVENUE, NEW YORK 17, N.Y. 


226 USE READER SERVICE CARD, CIRCLE 152 USE READER SERVICE CARD, CIRCLE 


— 
4 
\ ¥ 
a | | 
} 
| 
| 
= 
= ort 
; 
of 
' 
5 
‘ 
Fy 


instructions to 
MILWAUKEE-MATIC 


lity. - ‘Modern conteal is just 
ne MILWAUKEE-MATIC 


MILWAUKEE-MATIC 
complete machining center which 

milling, drilling, boring, reaming 

ppin operations into a single, 


2 West National Aver Milwaukee 14, Wisconsin 
Phone 6-6300 . .. Direct Distance Dialing Code No. 414 


styles and sizes for” 
| Milling operation... 


Today O K Tool offers one of ¥ Sst comprehensive lines of milling cutters in the 
industry. It consists of many “firsts”: the first single-point tools with interchangeable 
tool bits for lathe, planer, shaper and boring mill jobs; the first milling cutters with 
tapered and serrated blades; the first shankless single-point tools. Recently these 

have been supplemented with quick-change wedge-type milling cutters and 

over 750 kinds and sizes of solid tools, making a total of over 3000 tools 

designed to better serve machine shops everywhere. Free catalogs: [[] sin- 

gle point tools, [) milling cutters, [] solid cutters. The O K Tool Com- 

pany, Inc., 300 Elm Street, Milford, New Hampshire. 


odern milling cutters for milling machines 
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DRILL PRESSES 


BECOME 
AUTOMATIC 


with... 


DUMORE AUTOMATIC DRILLING 


do all these jobs, and more... 


e DRI ¢ REAM e¢ CHAMFER 
SPt FACE « CENTER e DE-BURR 

even in stainless steel TRY ONE NOW... 

on your own drill press col- 

COMPLETELY AUTOMATIC . . . just plug in and 
they’re ready to go... all controls built in. Unskilled the wonderful proof of per: 
labor can learn to operate in minutes. Actuation by formance. 
foot switch leaves both hands free for parts loading, 


positioning, unloading. ASK YOUR LOCAL 


Once set, they're always set with no operator fatigue a Seen 
ce set, they’re always se operator fz ; a 

P SUPPLY DISTRIBUTOR 
slowdowns, or errors—minimizing scrap loss and tool 


breakage—resulting in lower cost, increased produc- for a demonstration, now . . . 
tion. Easy, quick control adjustments for fast change- in your own shop if you like. 
: ‘ irs ; 3 models to choose from, priced from 
overs from job to job, long or short runs. Capacity $565.75, FOB Racine, complete with all 
from #60 to %s” for drilling, or #0-80 to 42"-20 components including motor, ready to op- 
tapping in steel. Automatic woodpeckering control erate. Factory trained field service and ap- 
available for chip removal in deep holes. Multiple plication advice, of course. Complete line 
spindle heads fit on nose of basic unit for simul- of accessories, too! 
taneous multi-hole work. 


Want more information? .. couron 


fk You Can Do More with 
All-Purpose 
Precision 
Metalworking 
Tools 
® 


THE DUMORE COMPANY « 1310 Seventeenth St., Racine, Wisconsin 


7 
| 
| 
I 


THE DUMORE COMPANY 

1310 Seventeenth St., Racine, Wisc. 

Send me Single Drilling data [] catalog [] 
Name 


Company 


Address 


City Zone State 


[ 
| 
| 
| 
| 
| 
i 
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KENNAMETAL 


PUNCH SHAPER—SAVE FROM 50% to 80% SOLID CARBIDE 
MACHINING TIME. Machines contour sur- 

faces, metal stamping punches with curved FLUTED TOOLS 
necks, brass electrodes, etc. Complete in one — 

set-up to within a guaranteed accuracy of § 
+.00025”. 


Let us quote On your special punch requirements. 


J 


KENNAMETAL 


KENNAMETAL 
KENNAMETAL 


KENNAMETAL 
KENNAMETAL 


10 SPEED TURRET DRILL HEAD—-SAVE FROM 
40% to 60% MACHINING TIME. Fits any 
single spindle vertical drill press or miller. Drills 
2 to 7 holes . . . taps 2 to 7 sizes in one set-up. 


QUICK SET UP TOOL ROOM SHAPER—com- V/ 
pletely equipped—all set-ups take less than 5 / 


KENNAMETAL 


KENNAMETAL 


minutes. 
Drills 


End 
DISC FILER—Eliminates hand filing—for all _ oun Reamers Routers 


metals, wood G plastic. Files any angle or 
radii in seconds. Easily adaptable for produc- A complete line. Many styles and 
tion line output. Fixtures easily mountable. sizes available from stock. Call your 
Kennametal Representative for spec- 
ifications and prices, or write direct. 
Ask for Catalogs 559 and PS190. 
DRILL GRINDERS—Range .012” @ Machine ground for greater uniformity 


to 3”. Floor and Bench Models. e Rigid solid Kennametal for greater 
machining accuracy 
e@ Provides better finishes 


e Ability to cut harder metals 


Grinding 
Tools 


: 
— 


Jersey manufacturing co KENNAMETAL Oxc. 


401 E. LIVINGSTON ST., ELIZABETH 1, N. J. 
LATROBE, PENNSYLVANIA 
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TO OBTAIN FURTHER INFORMATION ABOUT 
ADVERTISERS, TRADE LITERATURE OR TOOLS OF 


with a Wav TODAY APPEARING IN THIS ISSUE OF THE TOOL 


H G G SO N ENBINEER, USE THE HANDY READERS SERVICE 


time-tested Whatever your need for 


|] GARD ON PAGE 173, 
STEEL 


Hoggson stamps can meet 
it. They are made of finest 
alloy steel, heat-treated to 


; stand continuous impact 
TAM without breaking face or 
mushrooming body. Ask 
about our inspectors’ sym- 
bol marking hammers, 
type holders, hand stamps 
with locating or position- 
dies for hand and machine 
use, 


‘HOGGSON & PETTIS MFG. CO., 141 Brewery St., New Haven, Conn. 
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Heavy Thrust Loads 


Area 


for this 
Hydraulic (Oil) 
Cylinder 


2000 psi Operation - 3000 Non-Shock 
Available in 1%" to 8” bores 
Meets JIC Standard 


MANY construction, design and engineering advan- 
tages contribute to the power-loaded thrusts of this 
heavy-duty O-M component. Itis ruggedly constructed 
—all steel and bearing bronze. It is designed right to 
seal right against power loss. The large ports conduct 
an unrestricted flow of fluid to the piston, assuring 
full power. Cushion ball check valve provides for full 
power starts of return strokes. 

The tensile steel, chrome-plated, standard or over- 
size, piston rods have a high yield point for higher 
load capacity. And the rod gland cartridge, threaded 
for easy removal, is piloted in rod head to assure perfect 
alignment undisturbed by heavy load stresses. In 
most installations, cartridge can be removed without 
removing mounts or tie-rod nuts. A complete selec- 
tion of mounts is available. 

Detailed information about these and other advance- 


January 1960 


ments is contained in our latest Bulletin No. 105. Mail 
coupon below TODAY for your copy or consult your 
local O-M representative. 


Have representative call 
Send Bulletin 105 


Position 


| Address 


City. Zone State 
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ACCURACY 
.0002 T.LR. 


-0002 T.I.R. or less at Spindle Nose, .0005 T.I.R. or less on 
Test Arbor six inches from Spindle Nose 
SPINDLE 


SPEEDS MODEL B943 
250 AP MOTOR DRIVEN 
WORK HEAD 


Other Spindle 
Speed Pulleys 
Available 
No. 11 B & $ Tapered 
Spindle Standard 
Equipment. No. 12 
B &S or No. 5 Morse 
Available at 
Slight Extra Cost, 


USE READER SERVICE CARD, CIRCLE 160 


ST EELS 


SUPERDIE (type D3) 
—-your satisfaction guarantee 


Product of Skilled 
American Workmen 
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“SWIVEL HIPPED” 


HELP FOR THE 


They're self-aligning 
with ball as part of 
the pad... prevents 
distortion of the 
pad and prevents 
marring the 
workpiece. Precision 
made. Safest non- 
slip swivel pad 

on the market. 


Write for Catalog Today 


co. 
aust couer 
sa wr ssoue 
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Something to look 


forward to... 


ASTE 1960 
TOOL SHOW 


Detroit April 21-28 


500 EXHIBITS 

e $15 MILLION WORTH OF EQUIPMENT 
e e TECHNICAL SESSIONS 

PLANT TOURS 


AMERICAN SOCIETY OF TOOL ENGINEERS 
10700 PURITAN AVENUE ¢ DETROIT 38, MICHIGAN 


The Tool Engineer 


high carbon high 
chromium die steel—the unequaled die steel 


COLUMBIA 
Clip ad to your letterhead ond send for Literature ¢ i nee 
K. O. Company, Aberdeen, S. D. j 
CARR-LANES 
7 SIZES Sy Pp 
Va" «20 AD 
TO 
1"-8 
SWIVEL 
| 
BLACK 
OXIDE 
FINISH 
ON 
1113 \ 


CLIP AND FILE 


DRILLING TIPS 
YOU GAN USE 


WEB THINNING 
IS IMPORTANT 


wes CHISEL EDGE 


GRINDING 
WHEEL 


The failure to thin the web is a 
common error in drill repointing. 
Most drills are made with webs 
that increase in thickness to- 
wards the shank. As the web 
increases, the length of the 
chisel edge will also in- 
crease if not thinned. Always 
thin the web to its original 
thickness, using a machine 


whenever possible. 


NEED A CHIP BREAKER? 


There isa solution to the nuisance 
and danger of long stringy chips 
a common problem in deep 
hole drilling. It is Chicago- 
Latrobe's “LO-TORK” Chip 
Breaker Drill. “LO-TORK" Drills 
have a radically new flute con- 
tour that breaks chips, permits 
faster feeds, irnproves lubrica- 
tion, and lengthens tool life. 


GOT A DRILLING PROBLEM? 


Arrange a consultation with a 
Chicago-Latrobe Sales or Ser- 
vice Engineer. His experience in 
hundreds of plants can lead toa 
quick solution of your problem. 


ASK YOUR 
DISTRIBUTOR 
FOR ... 


CHICAGO 


LATROBE 


DRILLS REAMERS END MILLS 
COUNTERSINKS COUNTERSBORES 


CARBIDE TOOLS ¢ SPECIAL TOOLS and 


\ \ exclusive “LO-TORK" CHIP BREAKER DRILLS | 


Write Chicago-Latrobe or call your distributor for 
CATALOG No. 59. Sixty-eight pages of illustrated 


listings and information — including prices. 


434 West Ontario Street 
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MANHATTAN 
DIAMOND WHEELS 


Cut Cool and Free—Last Longer 


Manhattan Diamond Wheels are engineered to give you 
faster, cooler cutting and longer life. 


Advancements in Diamond Wheel construction and NEW P| ae 

RESINOID BOND developments fully utilize the advan- 

tages of both man-made and natural diamond insuring top : Natural al — ii) 

performance from all Manhattan Diamond Wheels. sie Man-made Diamonds 

TRY Manhattan Diamond Wheels on your toughest appli- “MORE ect PER - * 

cation—find out for yourself how they perform in your . iti) 


plant—under your conditions—on your operation. 


ENGINEERED 
RUBBER WRITE TO DIAMOND WHEEL DEPARTMENT 


PRODUCTS MANHATTAN RUBBER DIVISION—PASSAIC, N.J. 


"MORE USE 
PER DOLLAR” RAYBESTOS-MANHATTAN, IMC. 
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Y FOR IMMEDIATE 
DELIVERY... 


A Precision Tapping Performance 


Bay State Announces New 
Sales and Service Facilities 


8 New Stockrooms — strategically located and fully 
stocked — provide your distributor with immediate 
delivery of precision performance Bay State taps. 


“Rapid Wire” electronic system assures up-to-the- 
minute communication between all stockrooms 
and factory. 


Expanded staff of Bay State application engineers — 
tapping specialists provide undivided attention to your 
tapping problems. 


Specifying Bay State taps results in Immediate 
Delivery Of Precision Performance Tapping from the 
nearby shelves of your Bay State Distributor. 


BAY STATE TAP AND DIE COMPANY 
1242 East 49th Street + Cleveland 14, Ohio 


BAY STATE TAP AND DIE COMPANY 

9 North Vefferson Street Chicago 6, Mlinois 

BAY STATE TAP AND DIE COMPANY 

20 Thomas Street * New York 7, New York 

BAY STATE TAP AND DIE COMPANY 

1853 Cheshire Bridge Road, N.E. * Atlanta 9, Georgia 
BAY STATE TAP AND DIE COMPANY 

2929 East Grand Boulevard - Detroit 2, Michigan 


BAY STATE FAP AND DIE COMPANY 
1902 North Field Street * Dallas 2, Texas 


BAY STATE TAP AND DIE COMPANY “4 
650 Howard Street + San Francisco 5, California 


BAY STATE TAP AND DIE COMPANY 
2301 East 38th Street - Los Angeles 58, California 


BAY STATE TAPS 
Bay State Tap & Die Company ° Mansfield, Massachusetts 
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A NEW AMERICAN STANDARD 
FOR DIAMOND DRESSING TOOLS 


A new American standard covering classification, designation, defi- 
nition, and shank dimension tolerances of diamond tools used for dress- 


ing or truing grinding wheels has been developed by the American Society 
of Tool Engineers. 


Officially known as Diamond Dressing Tools, B67.1-1958, the new 
standard is the result of a six-year cooperative effort by ASTE and the 
Industrial Diamond Asociation of America. Nomenclature has been ap- 
proved by the American Standards Association. Copies distributed to 
foreign standards bodies have received world-wide acceptance. 


DIAMOND DRESSING TOOLS is available at $1.00 per copy. Please 
address orders and remittance to Standards Dept. SP-11, AMERICAN 
trie vile OF TOOL ENGINEERS, 10700 Puritan Avenue, Detroit 38, 
Michigan. 


SHELDON 


for the size Lathes 


You Need Most 


Sheldon lathes are built in the sizes you 
need most, for toolroom and production 
jobs. They are available with swings of 10”, 
11” and 13”... . in varying bed lengths with 
18” to 48” center distances ... and... in 
your choice of pedestal, cabinet or bench 
mountings 

Powerful, all*V-belt, drive units—either 
the standard 8-speed (or 16-speed) E-drive; 
or the production favorite, a rapid, lever- 
shift U-drive. Where higher spindle speeds 
are desired, the standard E-drive can be 
built to provide speeds up to 2,000 r.p.m 


13” Swing 
Precision Lathe 


All Sheldon Lathes have handscraped, 
built-in precision. Each lathe is guaranteed 
to meet or surpass the American Standards 

for Toolroom Accuracy. 
With every Sheldon 
Lathe goes a copy of 


Precision Lathes 


Sheldon-Built Re 
Sebastian and Geared Head | 


the accuracy tests actually 
performed on that lathe. 
(19 checks). 

Important optional features include: 
hardened bed ways, LOO Long Taper Key 
Drive spindles, 4” D1 Camlock spindles, bed 
turrets, taper attachments and a complete 
line of toolroom and production accessories. 

The new Sheldon-built Sebastian Geared 
Head Lathes have greatly increased work 
capacity and many advanced features 
These include a wide, heavy, hardened and 
ground bed .. . easy shifting spindle speed 
dial . . . 60-pitch gear box . . . independent 
drop lever apron clutches . . . cam-action 
tailstock clamp . . . and, automatic lubrica- 

tion in the headstock and apron with 
“‘1-shot” lubrication of carriage. 


Send in coupon or write for catalogs and names 
of nearest Sheldon and Sebastian Distributors 
where you can see these new lathes in operation. 


/ SHELDON MACHINE CO., INC. 


4229 North Knox Avenue, Chicago 41, Illinois 


Gentlemen: Please send new catalogs describing 


Sheldon 11" [) 13" Lathes 

Sebastian 13° and 15° Geared Head Lathes 

| Horizontal MillingMachine [] Name of Local Dealer 
SHELDON SHELDON Sheldon 12°’ Shoper Have representative Call 
Horizontal Milling Machine 12’ Shaper 


SHELDON MACHINE CO., 


Builders of Sheldon Lathes, Milling Machines, 
Shapers and Sebastian Lathes. 


4229 North Knox Ave * Chicago 41, Ill 


Company Nome 


Street Address 


Name Title 
! 


City 
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2nd Edition 
TOOL 
ENGINEERS 
HANDBOOK 


NOW AVAILABLE 
CURRENT 
COMPREHENSIVE 
COMPLETELY INDEXED 


The Tool Engineers Handbook, the most mod- 
ern, authoritative 2,289 page reference of its 
kind, was updated and revised by 387 quali- 
fied and experienced authors. The Handbook 
contains 103 sections; 219 additional pages 
have been added. 

This expanded volume informs readers on new 
subjects: Chemical and spar milling, sandwich 
structure aircraft development; automation, and 
arc-and-spark machining. 


Provides Answers 


This informative handbook will assist active 
tool and manufacturing engineers, It will help 
you make correct decisions regarding: 

Product Design 

Production Planning & Control 

Economics 

Work Setup: Jigs & Fixtures 

Material Handling 

Texting & Inspection 


2,289 PAGES 
1,709 ILLUSTRATIONS 
609 TABLES 
Prices 
ASTE Members 
Non-Members 


Non-members - 


- $15.00 


Please send the ASTE Tool Engineers Handbook to: 


hapter number 
Prices: ASTE Members 


The Tool Engineer 
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CRATER 
RESISTANCE 


SHOCK 
RESISTANCE 


memos 
( 
CASI 


Relative Characteristics of Carmet Metal Cutting Grades 


This chart shows how grades in the CA-600 Series compare in crater resistance, edge wear resistance and shock resistance. 
The units of measurement indicate only relationship between grades, not efficiency. 


CA 604 CA 605 CA 606 CA 608 CA 610 CA 51 


Extra hard for For fine finishing For lighter cuts For light cuts on General purpose For heavy, inter- 
high speed, high and high velocity on all steels and all steels; crater steel cutting; high rupted cuts; high 
precision machin. cuts of steel. magnetic alloys resistance. shock resistance. shock resistance. 
ing. 


HERE’S THE QUICK STORY ON THE NEW CARMET CA604 


Super-hard cemented carbide designed for today’s = amic areas, combining high velocity finishing with light to 


high-speed, high-precision machining of steel medium feeds. 
CAG04 is offered in Indexable Inserts and Blanks by your 
Product of Allegheny Ludlum research, CAG04 is now added Carmet distributor. He carries Carmet standard tools, holders 


to Carmet’s crater-resistant 600 series. It is an ultra-hard — and Indexable Inserts in stock and assures prompt delivery. 


tungsten carbide with unusually high crater-resistance, wear Call him for help in selecting the proper grades and styles 
life and high strength at elevated cutting temperatures. for economical machining —or write Allegheny Ludlum 
CAG04 is an outstanding performer in the fast cutting cer- — Stee/ Corporation, Carmet Division, Detroit 20, Michigan. 


Write for New-Revised CATALOG C-16-B 


CARMET CEMENTED CARBIDES FOR INDUSTRY / ? ) x 

This 32-page book contains revised prices \ ' 

and complete specifications on Carmet’s 

full line of cemented carbide tipped tools, x 

blanks and holders. Speed and feed charts, . 


grade comparisons and ordering informa- 
tion included. CEMENTED CARBIDE DIVISION OF 
ADDRESS DEPT. TE-25 ALLEGHENY LUDLUM STEEL CORPORATION 
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Index of Advertisers 


January 1960 


The Index to Advertisers is published as a reader service. Although every precaution 
is taken to assure correct listing, no allowance will be made for error or omission. 


“Exhibitor in 1958 ASTE Industrial Expositions 
éSuppliers Directory Issue Advertiser 


A 


Acme Industrial Co. 
éAdamas Carbide Corp. 

*Alina Corp. 

éAllegheny Ludlum Steel Corp. . 

Allen Mfg. Co. 

Allied Tool Products, Inc. 

4éAmerican Brass Co., The 

é*American Drill Bushing Co. 

é*American Society of Tool Engineers ... 

American Tool Works Co., The 
é*Ames Co. 

Anderson 

Mfg. Co. 
*Armstrong Bros. Tool Co. 
*Atlas Press Co., 

Clausing Division 
*Austin Industrial Corp. 


Barnes Drill Co. 
4Bath & Co., John 
*Bausch & Lomb Optical Co. .... 
Bay State Tap & Die Co. 
Bellows Co., The 
Black & Decker Corp., 
Master Power Corp., Subsidiary 
Borg-Warner Corp., 
Rockford Clutch Division ... 
Brightboy Industrial Division, 
Weldon Roberts Rubber Co. . 
*Bristol Co., The 
é*Brown & Sharpe Mfg. Co., 
Nelco Cutting Tools Division 
éBullard Co., The 
Butterfield Division, 
Union Twist Drill Co. 


Capewell Mfg. Co. 
Card Division, S. W., 
Union Twist Drill Co. 
é*Carr-Lane Mfg. Co. 
é*Cerro de Pasco Sales Corp. ... 
Chicago-Latrobe 
Cincinnati Milling Machine Co., 
Heald Machine Co., Subsidiary 
$*Circular Tool Co. 
*Clausing Division, 
The Atlas Press Co. ............... 
*Cleco Division, 
Reed Roller Bit Co. 
é*Cleveland Instrument Co., 
Columbia Tool Steel Co. 
Comtor Co. 
*Coromant Division, 
Sandvik Steel, Inc. 


*Danly Machine Specialties, Inc. 
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The steel strike has retarded the machine tool industry's recovery. 
Production has not yet been affected seriously, according to the 
Value Line Investment Survey, but the rising trend of new orders has 
come to a halt. 


Looking ahead, the survey estimates that machine tool shipments will 
rise some 50 percent to $650 million in 1960, and that the cyclical 
growth of the industry should continue over the next three to five 
years. 

Tool and die manufacturing recovered substantially from the 1958 reces- 
Sion during 1959, according to the National Tool & Die Manufacturers 
Association. The association predicts substantial gains for the 
industry in 1960. 


This will be a record year for the bearing industry, with shipments 
up $100 million to about $900 million, says SKF director of marketing 
Richard S. Overton. 


Overton notes a shift in capital expenditures by industry. Capital 
expenditures in 1955-57 were almost evenly divided between plants and 
equipment. But the 1959-60 period will see approximately 65 percent of 
capital spending for replacement and modernization and only 35 per- 
cent for expansion. 


We. A. Meddick, Elwell-Parker president, feels that the steel strike 
has caused many companies to hold up expected purchases of capital 
equipment. Thus, he says, 1960 first-quarter business will suffer. 
Taking a long-range view, Meddick predicts that while the long- 
heralded boom of the 60's is being severely delayed, sales volume of 
material handling equipment, a good barometer for industry as a whole, 
will increase some 60 percent during the next 10 years. 

uw 

Whatever the business prospects for the next decade, it is already 
apparent that technological developments in manufacturing methods and 
materials will come at an accelerating rate. 


An example is a new machining process developed by L. R. Industries 
—machining with electron beams. Work is accomplished by means of a 
beam of electrons produced by heating a tungsten filament. The 

electrons are accelerated by a potential of 25,000 to 110,000 volts. 


Because of the high energy density, the material at the focus is 
volatilized. Miniature holes can be cut in virtually all materials, 
including diamond and carbides. Hole widths can be as small as 40 
microns, with a tolerance of plus or minus 5 microns. 
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10 REASONS WHY EX-CELL-O PRECISION 
BORING MACHINES DO MORE, AT LESS COST! 


1. RUGGED—Heavily-ribbed base castings, chatter- 
free hydraulic-actuated table movement, isolated 
power assembly. 


2. FLEXIBLE—Bridges easily spaced-out for large work, 
moved in for smaller parts. 


3. VERSATILE—Inbuilt versatility, plus Universal Fix- 
tures for toolroom work, short-run and production jobs. 
Spindles mount in any position. 


4. FAST—Rapid table traverse, positive spindle brakes 
and quick-load fixtures for high output. 


5. LOW TOOLING COST—Standard machine com- 
ponents, tools and accessories cut lead time, speed 
setup. 


6. AUTOMATIC LUBRICATION—Separate lubricating 
system pumps oil directly to the ways. 


7. SEALED SPINDLES—Ex-Cell-O Precision Spindles 
permanently lubricated during assembly. 
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LOSE-TOLERANCE WORK 


2-D finish-bores geor 
potiveh end sheft heles, and 
pleage4oces of 
oil punp bodies 
of plus openings et 
foces ore square bores 
cod parallel te each other” 
within working .001°. 


8. CONVENIENT CONTROLS—Easy to use hydraulic 
controls contained in a single panel. 

9. TROUBLE-FREE—Vital machine parts and controls 
protected from dirt, chips, coolant. Ready access to 
components for inspection. 

10. CAMS FOR CONTOURING—Cam-operated boring 
machines available for precision contouring work. 


Call your local Ex-Cell-O Representative, or write direct 
for complete details on the full line of Ex-Cell-O 
Precision Boring Machines. 


EX-CELL-O FOR PRECISION 
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DETROIT 32, MICHIGAN 
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DESIGN DETAILS Better shearing, more economically—that’s what you get with 
VERSON HYDRAULIC SHEARS Verson Hydraulic Shears. These rugged units make full use of the 
@ Automatically maintained shear advantages of hydraulic power such as reduced shock, constant 3 
tonnage and stroke and rake adjustment, plus the advantages of ‘a 
e Convenient blade clearance adjust- Verson design. Just check the design features listed at the left. : 
Here is your answer to better shear edges on all stock thicknesses 
Power operated, front controlled 
back gauges up to the machine’s capacity. 


@ Front gauge and squaring arm 
Ball transfers in bed for easy stock Verson offers a complete line of hydraulic shears ranging in 


movement capacity from 8’ of *," mild steel to 12’ of 115” mild steel. Full 
@ Hydro-pneumatic stock hold downs 
e@ Adjustable stroke control 


@ Shear blades easily accessible from 
rear for easy replacement 


details are given in Bulletin No. VHS-59. Write for a copy, today. 


Originators and pioneers of allsteel stamping press construction VYerson 
VERSON ALLSTEEL PRESS CO. 


9336 S. Kenwood Avenue, Chicago 19, Illinois * 8300 S. Central Expressway, Dallas, Texas 


MECHANICAL AND HYDRAULIC PRESSES AND PRESS BRAKES © TRANSMAT PRESSES @ TOOLING © DIE CUSHIONS e VERSON-WHEELON HYDRAULIC PRESSES 
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